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•<ltlil«t 194 for •oii^t aatf 91^ f«r td« wmdwing )!»••• f» r l« 
f»r«4itiiti<m »f v»t«ttii»l« » i l « H M grovit •xpMtst l i f l ty « t« r ti«i 
lii»t 30 yftttra* niiMrtiitiity ovvr tit« « r « l l a b i t l t r Mi<t emit of 
l^»tr<ieliiiadeiit« I I M r«ldLaiil«d Miii4««t« iitt«r«»t i n iifttarftl ol l i i 
m* m alt«nifttiYtt raw Mi t«r i« l souwo* riMi Q^wtttrjr of f»t« 
I n ^mle i i l t r ttei» oHoi^atrr of ti iolr o^opoaoal fottjr iiotat, 
f i i t ty ftoido hot a a froifociffiitljr tiarooogal s«a Ibnt a«v«rttie<» 
Immn ««o«inttftS pfirt of (mr dMtjr l iv ing* Oao fRirpo^o of tuis 
roiionreli i s to roof f i ra tlie ta^orti8Ktii of fattjr «ioids i n our 
t«o?inolo^e«l ii<%eiety ivHiefi stiggo»ta ihmt fiittjr ooiii«» alOQg 
with ottior rmnmwm^lm roootiroosy ««iii iwmrmtm«t tbo oontribatioa 
to «oei«ty br roplnetni; in part t&o ovorooro oe«tly 9otroci{i«iSiiial»t 
wiiittli oro dortirod fro« fofi«iit sottrooo i»id «ro irro^loooablo. 
Tli« *%3* Bofiortiteat of l^rloisttaro iiatro mmBm wil»«taatl«i 
o<Mitril»ttiwio to ooeietr titroai^ tholr tiaaio otodioi oa fattjr 
aolil «tMi«i«try* Exai^ploo «f tbotr oimtrilMtioflHi iaolodo tttt^ioa 
oa 4i«or a»i<la» oiyoxtttisoil TogotoUlo o i lo , C»3t dtiliaoio M I 4 O 
im4 ottitoioii fkotat to^HaolOfjr «• « i i of wtiloft li«vo booosa eooMor* 
• t a l l y ta9»ortaat« A aalioiMi opoaaoro^l hf u«s»tl»A* ta tlio aoitlior*o 
t«feioratory Hao ro<roal«i (&a»<mrmgLmg roaalta itafiag atrooaiMc 
• f aativo ta^ta i ii«ff%«i*«wo plattta for aoo i a Aoroloi^at aov 
« f r i«a l tara l aoaroo of irogotadilo ol io* 
VMt fvtttiittsl of Mtiior •t l9««^» iriil«ii i f prupwiy tii#9«i, ««i 
«ii«atMittftltr wgiMat tlt« wy«r«ll t i i i ^ ^ ttf v»g«liSh^ W M I » «ii« 
li«ll» In %ri4ictiig tli« wl4« sap b«««»«a tht <to«MMl IM4 Mppty* 
irstn • vl«ir t» « t i i^ tii« mttf !»« a|ii«r olU«»d p0t«ati«l «f tut 
f»r«st flora • progriM tt«f hn^m nadorwigr «t tli« wttior't laborAtarjr 
far aaaljrala af SatftioaMt m«tta 9il»« 
fh« grawlag dla«a»d of airlaiiaMlaala aa iatamadiata r«« 
««tartatf hm tn raeaiit r^mn givorto^ ti»a attaatftoa of «t l« 
eli9«lat ffoa %h% «aat]rtle«l ao^aot of fat to tfew ^aalatrjr of 
oiiasaal fattjr ael^« t4taratttro oa fata and fat t r ooida attoiiaoo 
wltti 4ata primt^lf oa iatoraal oloflato mi^» C^waldartBg thta 
tittttatf apHara of laraatlgatloa a PI*-4S0 rrojeot oa <*flio itolatloa 
of najor fattjf aaida froa |a4ig«aoas aood otia an4 i^mtU*Bf of 
fattjr aotd iarlvatiToa of tadaatrial ii^ortaiwo« iMa Haoa 
tattlatoil la tuta lAoratOfy* ma tatardanoodoaer of tko 
okiNitatfy of fata oa tlio ^kmMtttry of oonyoaoiit fattr aai«ia log 
tlMi Mthor to oarfy out flio yroaoot atag&oa m korHaaaoaa aoo« 
Hl9 an* aa« fatty aoti 4oriTativoa« A aoooooofal aaiiiovoaost 
of tma al« of roooaraii voaig iialir to oitploro tiM i^tg oilaooH 
liotoAttat of tHo ooaatry aiig to yroyaro M « fatty ohaatoata* 
THEOaSflOAli 
3 
rti«i c^ oiKQon f a t t y aef in of pl^at o r ig in oontnln •¥«« 
ntt«*#r »f «?«rbmi «toa^ ( 4 * 3 * ) tn struts'** chain wltti «» ler»slnAl 
<»^ r*» »-vy^  frwani whtoh m^y t»f» f r i l ly »«tarflt«<1 sr tiiP»«».tiijfatats 
(ths» nriHRfnratt^'m itttjlit ^«i ^ptt» mim f?wal>l« ti^mia^ tr-nlea 
sjp»a«r*«lly Irit not AlwMy* hiftv© « c l s ^ ar ^-eoiirigitrwtiaii , r i l l 
un^ n<»0irtr ?$•»'» f a t t y nclrfu ttavn &•«« dlscrovtrsii Aiiti H IA iia»li«r 
t«i lrjcr«»«»tt«,f rn'^jl-fly. I t la r0n««tt«t»le' to note fti»r© tU*»t up to 
l^^l only m natttr*^l Cjg f<«tty aol4s imr© kaomn out «f wtiloh 
satire thfm hnl f w«r« •?l»e<w«r««f only lUdkaut *?»«> psriadi ldia-i-tj'», 
'»rf»!»«t»'y hpnimnn «>f tH« aT«lIi»t»lUty af th© a#««r ««t!^ ia<t8 of 
f s t t? «cl^ naa lys l« . 
f^irlat tfi» punt dmemA* «wt t»i|>0)8lng ttu«|ic>r of mtm aati 
n«>Tiil f i i t ty a0l<4» h«v« te»«n <tl«oov«r«d p08t»#»«lag «tru«;tarai 
f«iittir«i> ntiltft ttnuKDMl naetinSlni^ t * mtr e ^ r l l ^ r ctiaoept. I n 
iMltfttloii t9 th« «or«i> eQmmwt suturitt^d, aonovnolc itad c' ^ i>oly-
tt«««itiiriit«4 f a t t y »el^»» pt«At ll{>i4it « i ^ oontaln « «ld« v«yrlety 
of iia««««t f a t t y «et^« Q(»t fduiid l a tlm «nl»«l tclogclMi* fli«y 
tBflt«4« « l l « a l « , oyolopropAfttff eyolo^rof^aii*, eyol#|>«at»a«y 
f i r « R | nfMniry I i r4r«sr l MKI tt«to grompm and donlila b«a4a of 
liatli thm J| l£* MUl tr<MMi»iKMiftgtt r a t i Win and •#|>«ratad liy aara 
thim MM MitlqrlaMa fronp* f«o »r aora of ttoaaa ft taoUoaal 
frasfia a i r «§ oo«a»l<Ni %9 foaadl l a a « l o i l a f a t t y ae l4 . H M 
«tr«ietitr« of tiimmm vimmuttl tmttf w»id« of plmt orinta b«r* 
f 
*#«!m ooi^ »r»ti«n!i>'lir«»lr revt«w«d toy Snith • la r«o«»t ytara 
(%<$,t AH^  t l ) . f:i«i«»5'^tf aturattcm in plnntii Utkra b««a raporlttd 
In t in «t»«fl ©lit* All jglsf-vlt^ aa« ^t^t l l acl4» li«v« l^ aeti rvport^d 
In t»i?» <»»««! ot i af !'«»«» tiaetata* »a«l t>arty l»0tol«iita r«8{#ee* 
tlrf»ly» V«fT r«i»©««tly tt)-S-won<»«ft#« Tirnre tt««it f*»i»»4 in ta® seeit 
4 flit of ar#irtllgff rofettsta # I'o ti(^ li> ta th« atri^ictaral ^luoicisttiua 
a 
rtf wm«*m«-''t5irAtft«l fatty weltl'4, c^Kawii Una %tv«ii reo«r*tly a 
r^ j^ fp'nt f l?''«-\i» *'?> fwr ojtaaoly-ils, C^^ man^mnMatae^iti'm l a ««itri 
ff^ t t*? na»t n^  fjoaraon n« In <••««» thua?;li wadn^»t aclfl ^atjti^ itiMntu-
7 iJ 
*i-«nol« «ol)^» F«w otfMir aa r^t o i l s • liaari» fe«»n repart«tl to 
eontmin honadaO'itta-^-eatiic «oid att seod o i l i!!<»ai>titaent« 
ff»o#ntly in <mr lufearstory |j^tli<>i^lqj.w f^luttfw (uutaenao) aeatd 
nit wilt frnind to oontiftln a {iano«aoio a^ g aoi^ to th9 axteat of 
*a Idoa f*t thB QOfli^iaitity aad dtvoraity of fatty aeia« 
owi h» ol»tatQ«<l frott tHo ooonrroaoo of a variotjr of oxycottatod 
aot<l« in «oo4 oil«« ti^o only liydiro«ylato<S voiotatilo o i l 
ovaitablet at prmn^mt a« a oomoroial oiNmo<iity io oaator o i l 
liolORfini to SttoHortiiaooao. I« ooatidtta rioiaoloto (&->(•)<» 
13-4ifydro«y-jU«9*o«ta4oooaotoxacid as a —$«r oottp«««it« l a 
Id 
tuo aoo^ oi l of a i i l i i l »tfflWtliftff «**• *«*« • • • '•••« 
5 
At h t f t i IIS SA^I. %n lunwmr of r i « l n o l » l e aoltS ( | j ( O r i o i a o l « l e , 
9«4iy<lrotr-^f««t2-^eti i<t<e»ttot<i) tra* f i r s t t r epo r t ed tiy uunti tott*^^ 
i n t&ft •ftftd o l l i o f Aitooyaaeea®. Heeentljr l a i l i l s l n ^ d r a t o r y 
t «oHn t«< i l « t p Aotd has i>««n founii to be tt i« auijor ooi^)>iiii<>ttt o f 
t»i»» f f t t t y «©1'1» o f • f r i a f t t t q t t t io iO i r ta i«t« ^ * towgii to»fi «i««^ 
' i l l s * , % *it^!iisr hf^aolO" o f r i c l t i o l ^ i c «ct«t, l e s ^ ^ a r o l l o 
tH« g*»i»«i f<«««{<pr»llft o f cnteiterm W . ^ ^ t l i tmA o«-worleer» , 
14 
'"•©ofl-H «»il tnrttfk l so l« to« j « v«»rF amijwial f a t l y aeltT l , © « , 
f t l«! ty<^r«whexadecyl * I t a o m i l o ool t ! trnn .S'taqfe a l j g h a t t o a , 
V«ry reof^at ly aaotFtt*r fi#® aol«* nan (flHootrerefl I n a »«»«<l 
• 13 
o i l hf ' l y l u t fml c«>-worlc©rs , w?»c» a«sf««ti the itoUl n» 3^4 -
^t|<*A'"J»oii3f-3-^y(!roi(yl3-oxotloos«n«lc aol tU I n t ^ r a J i t i a uydioaty 
<t|«i*iol<i f a t t y ROlds froifit o l n n t t i^ttcts was I t t l t t s t m t i a li l i iO by 
t h« ' f lsaovftry o f rti«fir?ih»ooli« / ^ ( $)'"^-feyrtrr>Ky'»traa»''tu« trtttt»-> 
t1-©0t»<l»«a<li«»«iiOto_7aot«l 6iy Sisl t l i niKi uo-iioi'lEsrs • .?iae«! t h a t 
IT f f lneov i i ry , r e l t t t ed noi<ls tl««iiyifro3{y«ta,l2-oot&deeacU(»aoio , 
I f . j a . . '20,—, 
©or lw l to * * (11«-f iy( l ro j iy-§, l l -4«fO«»r1, di«tt8i$H»Uo / 12 Hydroay-
l i £ " ^ t gt«-13^"Oota4«cadionoto 7 ««a<! o ^ - h y a r o x y l i n o l e a i o ^ 
(2«l iydroxy««| j«9« oi . i i - ia» o^f'»tS«K>ataniffic«triwooto) «eildtoiimr« 
hnm» dtft9«verf»(t 1» tH» svnil o l l s i , f«tii noictti w l t t t • i ^ t t r o x y i 
$rtmp altplia t o t l i# ^mrhntyl faacitioia ti«,v» !ft«»a repo r ted as 
a a t v i m t l y M m i r r l t i i t «ON«t i t««at« i n «••<! o i l s . H«oeatly aa 
aaanturatot f C|g^-lry4roxy «« id i i « i IH»«O tfiaoovarad i a ovsd a i l 
* ' ^ f ^ y»« i i i l » t i ^ f (U«M • ! • • ) toy ftotoaaaaa «ad oo-nwrkoro^ ' * 
£ 
nM«Atlr tram mr l«6« tw« atw l^iijrdroior Mid* &«•• }!••• 
j||j|-li»9iitii««tttiii>le mlA i « r«p»rt«« i a g|«ita»» JMblfflC** 
(Ptimt4€iii«»«««), Ar«0«ofite •ot<t/"(»)«e«li]rdr0jKr««<-«i«t^i«»x«* 
<»et«ei>tin»l9j^vM r««»iitlr «l«e#»»r«tf toy ^vioital i s MiaSSMM 
asi^SaSf^sA^tf o i l * A r«lwrfttU#«tltiii of i i i |« vortc 117 ftauMitoii* 
J i ^ * ^ fottnil tti« Hold II i^xinr* 9t Alttwmt lc«t« «»l<t«^^, 
ifAtarally • •wtrr las axri«aiit«tt f«ttir aoids «r« «l«lely 41ttilt»«ite<l 
in i r« i«t i^U o£l»« it^iults aoenfialiitaiS dttniig tte» lost aa jr««r« 
tfi«lloftt« that ««alt Moitatft of ojQrgaaatud IM>14» i^aaorally oeonr 
i a aoa l^ (»il«'''^« ThMa «laor eaasttta«nta «re pr&msiaaAtlr « 
frtartare of a^oxr atolda irlt^ 6)r<!rox]rl groap «ijaettat to ooajagatad 
aaoatnratloa* Kpo^ m%^% Itmnt liooa raportod l a tl^« aood o i l s 
fro« aora tlian 60 apaaloa fa 13 ptaat fmilUaa* f%ia f l r a t apoay 
(iramolio) aoi<l was ilaoovaraif l a lfS4* Sitriag tiia aaxt f lva 
ytiTB tHraa aav a^oxr ae l^« ottt*#>iO*oi>o«y*oi^a*>liHootadaoaaolo« 
giants* lg»aao«y'-ff|f-»« j|f-ld«ioetaia«aAiaaoio aai o^y^. l»> 
anoicfoataiaaaBala vara Alaaovaratf* fvo aora afOiQ^ aat4a vara 
la t ar raipartad, »«iQ«>a»oay'»»rfWf*». f i f il»«aataiaaa<iaaaia^ 
aa« 9»10-afaif-aala«aa*li«^aota • Maar olHar aao« ol la liava 
alia«a to aoatata a^oar ooapoaaat l a i^aor Moaat aot fartbar 
31 
aiiaraatart aa«» XlalMaa aa< ao«iiorliara Hara tool«ta4 a aa« 
• • i < Z * ( • )«H^»»I4mti-aaoMrHila^t»alaoaaaaia J froa mmit^k o i l of 
oar^ifol ia (lai^Mrttaaoaa)* I t l a a 0 ^ aaMlog of 
VArnnlt^ «el<!« H«e«iitl7 two amtm nmm •poxjr wolds h«v« IHIM 
f9H«ir«<}tfirlfi«*<1 froD our tab* I n the 9««(S o i l o f '/yrtucMi^f 
31a 311) 
riixliiirghti «*rf ^«ang i>rartt^. i»»lys%i» yjg^^tft »«s4 «41 ««» 
Its i»hoi»n by 'iiMltli £1 «!«' to ii« a ii»w »<Mree of «O0ti>trlilyeerid««« 
fill* !ift«d o i l oont«la» t4 « of mmaacetotriglycerldes, the 
ft •'St finnil In nntnre ^tth th« •'i<t#'t»tte tro»»j l » pfi«ltl»n 2 of 
3i-«flTC»rol« 'f*tt»irftlly oe«ariria.i trtglrcerl^t^H eJiaraoterlte^ 
pr^'^itmnly^ nil '»»v« tfw« nofft^t® ?»t posttlan 3 . ly«irosjr ao<atyleiilG 
nel^ii t**n*? t<» ooc»ir la fa ir ly lar^e propartlans in sasse of tsia 
npi»ai**n mnt croot.tln aofttFl^ulo «€>1<U .»tr»wt<«ly fisain .Ji «« 
Interacting series of RC»tyl»iilci nelil's have a^ eon faimd to cwsQiir 
Irt «««a ot l» . Uropftnynle i%ol«t (iK»tft<S»o«>Hgija-0-,»tit'-»l3-yiiolo^ la 
l9ti>(»rt«nt AS a preetirsor or it eotipl«x serl^si o^ put^oi^lo ^^ta-
%ottt«^« IfilH aelfl w^ «s t^alttt^a In tiM trmsk thm soo^ o i l of 
-13 34 
':?r#plw foot Id ft , -ladlth, rr, r©«iorted tim ^trmnisneia of t!il» acid 
la thii* 90««! o i l of SiMy««ttr^ a| e«a<iloaii«i» Recantly two pravl»i«ly 
tinlrtioiift futty aoldl«f 17<-«ettM!«««ii<-4«risoi6 emdi )^< l^o oityaolo moi4i» 
as 
Vi<iri> l^ ftoiti r»portc»^ %y POATI j ^ l J^L* tron tbo !i#«4 o i l of 
4lvor«<l»a lytorohol^fi ("iliittralioottM}. tfto f i r s t Cj|-liy<lroiQrytioio 
«el<t, T'"hy<iro<y<»tran««tQ«l6«hoptiiifloOiklloa'M»i*yaolo a«ld it«» ti««a 
ro9«rt««i III a •••(! ell^ • Tti««« novel fatty tMilds ar« now 
oonaiaorod to be ttui loisloal koy IntoriNitftatos l o tlit lilogoaotlo 
oonvorwloa of t laolole to ooajngatod trloaole aol<ia. flui t^fffia* 
trtano nold (iT-llaotanla) Um l»«eoao of latoroat mm a atartlof 
•atarta l far tHo vyatnasta of a l l ala«»8.11«I4*aioo»atrla«olo 
8 
Mi^t vHioh In than tttrnfmrtm^ to proKtaflaatfln i£.» Hae«atly 
37 
notmroa gjt A1« tmrii ntsootrerod "V *tlnol«ale «old i a A/awit 
fH«r«( t s mtottmr elmm of fatty aelda eoatttiatas f l lanio 
«rotti»tiia5 iafifia thv> nfArocvatbfm eltaln. isolff aii^ co-worli©r« 
have ttnftlyi8#<f ttws 3%aMat» o i l s far the jjr©»??«iC(r of alleaici acid*, 
t t ooo^rs prinarllir In otln thnt Itava U t t t e or ao Uaol«nlo 
neld«. 'last aatamiijr ooatirrln^ a l lea lo outapoiinas pr«»vi<maly 
itnaim ar?i fmtnfl an ftttiqnl ««t«f>«>Ht«« l a wHleli tHa allaaa 
^rmtHnn, t« « purt of eoalagatetl 9yst«i«i. ^•4iyilroa3(j*®** '^*^t^* 
<?l*»»ir>te acid Han b««a r«»port«^ to be a ooB»t4tu«iat uf >>Qiilua 
44 43 
f«M f»rttts atad a l l • f o l f f aacf o&'-mttek&rB hmitB raportiid t&o 
Tir«««n{)a of a nait nllonio aeta la trta saail o i l of ttaouotls 
ngfffftaafolta (I«alilata«i), for wutoft t ^ y prapasaa ttoa am a^ 
46 
"Ija^altanio miti*. In 1967 ^olff emd hiv noltoil di-^aovaraa 
a aaw allftalc /*(-y*eotaflaaa*g.0«»traa»'»it|-trl«aoie 7 aald la 
tH# ««»*! a l l of l»a.at«mi fnirimraaa (tialilatae)* la oar la&aratory 
ilarlnf tha eoaraa of aeraaalas of Jiarliaeaoaa ollaoatia taa o i l 
47 4S 
^f IdmSM tfP*»f^o^«f «a*« iiSS^M Hyfl«lf«^lf (iialilataa) wara 
faaad foad •oaro9« of Uaballaale aeld r^portad so far, i^ a^r 
90 eoa-eoalaiatftd polyaasaluratad ael4a^ oamir oataral ly . Moat 
aalda ara «ltli 1«,tS,30 or 33 aarbaaa aod t«o to four doabla 
lH»»da, altHOMfli mmf Mghly aaaataratad aaai^ar* ara alaa feuiaim* 
ifaaataratloa i t at»oat witlraty ola la ttia eoimottttde Mid aaaally 
la «atl^t«iia latarmptad* lataraat la aalda of ttila typa baa 
3 
1 iiar«Ai«ff4 •tao« tlft» raoognt 11 on th»% m&tm of tiMffi e«lledt 
• • • •n l l f f i t f a t t y lui id!!, «r« r«^ i r<K l fwr t t i t aMiliit«ti0ttO4i af 
nuriittt iw ia i i l gro«lh» muro i ^o t i i j n aii# po ra f t i ^ i l i t i f of tbe Mkla. 
t1i» f»artto«l«r ri»qalrr^n^at i s fo r »»t%t3rl«a» In tor raptod |»aly« 
0 l # f l n t c naldt wi tb afisatumtloiit Do^lnnlns mt thi* s l x t i i oDurlioii 
frm tH«> «#t?iTl f»ai o f thm chedn* ImcJil(Joalc «0l«1 1» th« *aojit 
a f f i n i t i ve »f tins f u t t y ecrt^'^ fo r jwt^tta^ tu® efi«««atlal f a t t y 
ptf*i<l r«t|nlraai«atft, ini©' «Rit^s»rltleii o^dsldor t t I lK t i ly tJiitt 
U'fjsetttlfl f « t t y ?»Qt'!i« are f*'iiiv»rte<l to oti*ar o<»j«]»tmntl« ttofar® 
f ^ i l f t l l l i i f t l i « l r »» s'nt unlctttiim l i t o l o t l « » i f!iactiusis« 
T«Ql»ttloa ami ciii irnotirirtymtloii of f f t t ty aotgg 
4 r^Tlow of ttio l l t«ratur( f t latSio«t«il t l ia t *(»»t of tlia 
»niil?'<ilf9 of v^gtt f t t i ln siiodi o i l s froat Infllciii i«|)delo« arm bA9»^ 
on t l io otf tasloal «Mitbo<li of o i l aiialy<«iat» ftmm tb« pu&>il»tt«d 
roofitts luro not oontl^orod Atsttientle no far as tile eoitf)0«iUoi) 
o f it i if ivldniftt a«iiil« t » %hm o i l t f t ooaectrnod* »lnoo 1060 thm 
«••« of f;fi«->li<fii4t olir^i iatofrfi^l i jr ((«U<jl| tHla tn rer otirownto* 
irii|»ti^ i'tun)np9etrnmefi:^t« CtH» av, l i ^ i ) £»d m^ui t«Qtml<i««i l a > 
t l io (l»t#otioa «id Mittlyiilo of o l i o hmm l«<i t o a t io t to r aa^or* 
•t«a«taff of tli» f a t t y a«14 ooi^»o«ttloa of »%m4 O I I A . 
Dart Of roaoat ytarm a faw dlagaootle TLC apot toata 
as 
vara darolatad a» la( u l a r l e aald % fo r ttea dotaat lna of aay 
•p«W rtag praaaat l a tka aaraoa akalai 4«(9Hi l t robenzyl ) 
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SI) 
nrH i t t t f t y f o r t ^ prmmtmrnm o f l^tfroiar f t taot ioai l»4««i«Atro« 
vH«vl • q r l r n t . / S for < . t . . t t < » . f k . « « . . . « U » . 1 M « r . i v M t * * 
niMii ioi i l sorooisli i i of 9o«d o l i o oo r r lo^ mt% ia r»ooi i l 
srensTO hmn mhwrni tfiiat o i l s eoi i ta loiog »»BIIIII«1 fuaot lono o f too 
amtm itii««fi*i0toi r««i»"aa«ft t o a i to ly t toa l pj"a©«<feiro i n fro-^ioat «i»Ot 
' l i i r f>r l«i l»f l f A pt t r t lo t i lar »ooi o i l Aaaly«»« »r Hi f to roa t irorii«r» 
intntfir ^ l f f « r # n t proo«aar«« IIKO rovoii lo^ ^ i f f o r i m t r o i ^ l i o * fn&o 
ODiplo i r l t f Inltofoitt t o t l io umalyatt of f u t t f aoi^o Has or«At@^ 
aiJt«V ^rfi|>l»i«i 1» tfci i tr 4$«toott<»% ««p«ratt»»# i n o l a t i ^ a a«*i 
strant^ir i i Amt%Tf^n$ktitm% 0i# e«apreoti«»ii8l ««par^tt@a Mothoitii 
( I t o t r l tm l l on t«e^tk l^o«* f%oa ttio f re tsnco o f ttaasoal it^ilds l » 
••Oil l lnt f f^ wo si i tpoeto^, i t l a dostirt^^lo %%%% %Am i n l o o t Upl<i 
n^ifrnt^ %% oiTMiitotl «« fo l l j r at poooiblo l i ^ stoii«^toslr»etlvo 
«Ooetroaooiiio t«oliisl(}^««, ott^i oo I^i, u^ «yid "t^g to <lolortiiito 
fi^tote f»not i08i i l %t<mp m pr^wmnt tn t l i« f « t t r «oi<^ ooooli t t io«t« 
004! l«4oo€ m^U tumhmi^mw must m mmmlmm ^m ooofo l t o oo i im i l i a f t 
p« r t l o« la r oonKponiiat • k f o t t y ooid of ti»o«ttol otr t iot t t ro of toa 
rovootf) t t i o l f tliroogH I to oaonfiooto^ botiorlotir #ytrtog Mloort^tioo 
ol i roMotofroo^ (oouol ly fLO) or p o r t l t l o a ol iroi i«togri |»l^ Caoaolly 
0t«6>« ^o«otl«o« i t t o o^ootblo to tAont l f j r t&o ttol<l v t tno i i t 
t oo l a t l og I t f bat gooorot t r I I l a pMrif iod« or «t looot oosooii* 
t ro to^v hf 9mm e6roa«tOfr«i>iilo yroooAiroo* Xto tooiioirioiir on 
TlfC ( o i t l i o r vttlMWt o l t v o r i r t t r o to ) and M^ o l l t ^rofr^dlr glo'o 
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mmm laai«iitieifi ttf I t s ^ a i n l«iittft. I t s 49gf of aa«*tttrftU<Mi 
•iifl llitt |irtts«ito« of anttottai «liattt bronoiitat or of all41tio««l 
9ol«r groopo* Prmm4af »r toototiim wtit ^tapem^ «s tJie aMoaiit 
of oolir «Viiilfi^t«| oa tn)» ««tnr« of the aipootrotoopio •<i^ipmial 
wHioh em bo oallo^ on, onfl t&e alii It ty of teii» oxportRittator to 
tat«irt)r«it tfi« ifif«9r«atl«»tM« rn® stmettir# o»it he ooaplntolr 
rooojpalied hf tft« u«« of ap(ira|>rtato sii»iiotro»et»t»to tdoimiq^oo 
wlt^ ft olioloo botmon a l t r ^ l o l o t , infror«d, oaolear a«gn«>tio 
ruftonaaoi* ( 4 wltH ar fdltlioat fiMft roagont and C) audi utoso 
'*iif»«trnitijtry, 'In othor oooasion* t t t s do«lratil« to liF*lfog«ftfite 
tft«» «eli! f tr^t to t«t<iEttlf^ t!i» perl^aro <lertiratliro una tliea to 
tacktu tlie pr<>l»le?«s r«lfitii« to naoatttratian, i t s antar^f oaaft«» 
»tir«tio« *iaa nostttoa, al«»Biflfil doiradalion j^rooe^^ireo ara 
notr «o refln«il ttiat irftH tlia asslotiKioe of ai/^ to idoatif^ tHe 
i>ro4aot«, t{|4»iio onn l»o •atlsfaot«>rit]r offootoa &m a few wtUigraaa 
of Hat art at or lasa natlt I f atooooary* ana lio applied to aixturo 
of itoaNirto aslilo oa qpiantitatlTa aad ««sg|«i{aixatitativo i&a«i»« 
"ifiaeiat ^tffteatty wtiioti oowitiaos arl«o« witii polyaaoa<»irat«a 
ooiil»oaa<l« 0 ^ bo «olvod a»iai; par t ia l byarog«aatioa or par t ia l 
o«lMotion l»Giiai<|aioa* 
aa»*liq^i(l oliroaMitotrapliDr I n «a axtraaoty f^ovarfal aatf 
la^iapoaoi^la toal for a fat oHoalat* ?li« aoat aaofal appliaatioa 
of C^ tiC la lli^id iiaatjroio to tli« <^tor«laatioa of tbo oo^a«l t ioa 
of f a t t r a«l<S» tyy Jatfioioaa olMiloa of I iqai4 ykaaoa* Aloag v i t l i 
fUS 4ata» <lf«C kolMNrtaar « t l l aaaally la^loata thm aatara of 
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etm oft«n b« e9afir««^ liy futur* •ta<|r of GU: li«rliavtoiir aftor 
ttydrovyl gri^ tpA ni^ «ii»ily r«eogiiis«di by thftir au : b«tifirl«eir 
!i«fQr« nad After eonvurtlati to « <9trivaitir« suoft w* aetttate, 
tiiftti#riiaoetatii» iwtiiyl/«»tli«r, or t r i n e t ^ l a l t y l ettier* f!i« 
nroftfinoa of nnsatamt?^ groups (Btieoxioio or all^ra»i©) and or 
lirimolifKl <«i<l oyetto groapa Is often taMoattid ^y rotootioa tt®a»« 
Tt t«i now ltnoii«i that sumi of lli# ttiHiattal fattjr aoi<ia 
ttlcf) o'^ ja^T^atoa dloaol na^ ^grolopropnasi ticdt^ aro i^eraoleOiilo 
#»ii<1 aaffur rtteas^onltioii daring t&e preseaoo of illiG mioXfBiBm 
I n ti l l IK ri>i9pf«et» i t vm»t tio o»|»liasiffio<t tliat fatty aol^ Ts otm oaty 
h9 t«»otattfr»ly taaittiflotl try tliQ t@o£ii»i^0 anfS ttent ooi^lot^^ 
tafofHSntion of thair atntot^iro naat be otitaliift<l W tmot^iyoeai 
etiattiofil fliatlioda, Xdoatly^ loiiivttliial imro aoid (aaually lo tti« 
form of Methyl e«ter«) are isolated W etironato^rajiiiio prooedurea 
AO^  evairiLneil f i r s t by ii<»i*4e«tmotive sptotrtMiooitlo teotiait;^ea 
before obes^eat ^gra<latlon |p»rooe#ires are appUeti* i^ or exwapiOf 
afeorptton obrottato^apiiy i 4 l l eeparate nnriaal fat ty aelils froai 
tbcwe Qontalalnf polar foaetloaal crooips ami sllirer a l t ra te 
ebroaatograpby O«B be need t» segregate fatty aol4s aeooriliag 
to uttfliber m^ geo«etrleal o«tf l§irat loi i of tbe l r double boodl « 
a p«rtleai of eaeh fraetloa idMald be bydrogwiatetf eo that tbe 
loiigth ef tbe earboa eliala of tbe eoapeneata eaa be oooflraed* 
ftttal ly ease forw of ]>«rtlt|oa ebromatograpby aaet be «itl l l»e« 
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to stpmrftte i»oii^«ft«at« of ^tfforoot eb»ta l«actli to tbat t^o 
^f>«itliifi ma ooitftfttratloft of t&o doatolo bond MMAJT b« dot«r«iaod 
^ «t|»ootroseople imd oisi«iatlve ^$r&datioa proo«ilttres* MtttMMii^  
(rltC ill nrinmHiy m m&lftieml tool« §a« f^ roaatoip'^ j^ jEQr om also 
tin of}«riit«d III ooti|osatio!i witu mm» apBOtrometeic* A mmwt 
annotf^Mwtsf ooa^ilett t?> tSi© o^i t of a ga» olup<i»nt03.rspii i s © 
vefy rjOTorfnl tool a»e<t l a reosnt yoars for d«ter*iiiiiog tfi« 
t tPtotur^ of anlin*>«ii oompooa^s* 
liffii pvenwnrm l i«pt^ oUraaiato.rra^ar (^.'U,'/ i s ttm t i t t ts t 
iftaovatlons in t&® o^ntn of oaromatograp^tiio tcc!inic|ues tsUioii are 
tisoifl for t&o sepeiralioii ana idoatifioatioa of ai^itoi^ ooi^lioaatls* 
Itn^C Hii^ s «aii!^  Advfmtngoa ovor ooayofitioiiat oolasm olstroisiatograpi]^. 
I t *m% Mp,h aoofnitlvltjr ( i o ti^o pioo»ol© to oom^olo ro^oa)* 
fivo9 gooft retolatiotm, unit affor4» botti qftiall talivo m<d ^ ^ t i * 
tdtiiro «xs«t3f«it8« fttrt&«r«oro, t&« o a ^ l o i s not dostroy^dl «BB(S 
friiiBtl«Rs Ofm lift «ott«ot«<S» ]7Ho oliroiMitogr«iis aro roprodtioible 
witH A9fi9iiA«lilft r«t9titioii tiiiDS mid aoourato reotili»t i^FijU hcMi 
«••« mm^ advantiigoo ovor goo etironstograii^ (dc ) . InOUf tiao 
iiolnt« NQft bo volAtita and tteorsally otoliloy «li»ro«i in UO, 
tiiffi^  votoonliir woigiit eoapouttas AM^ tiiooo t&«it KTO lalftiilOf ^oiturf 
or noavolottlo om tio •«p«r«t«tf* 
S3 %A 
iCiirlooititttf * m0 oe««vorli»ro lunr* otudiod tlio gijroorido 
oo«i»o«itioa of tHo o i l aoiac apL.6* Plaftaor j t l ^ • ^ ^ * ' ^ Hor* 
«tu<!|««fl tlio okoltt loaftH, «ta««t«rfttioa trivornolia aCriittktiroo 
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trtil9re«iiii«tt ttdlmi; <iirf«r»at oolaam* In itPLa* 
ettiirfiet«rl««tl<m m& mmptatmtinu of ot» «ii4 triwa &soMir« of 
ffttty ootasi by !IPUJ, aeliolfloltf' ^ * tttm c«rrii»d oat iiroparattTo^ 
mifllytteal «na silver t i l t m t t u'U: of ai^tliyl <ttters of fat ty ooia* 
Ffttty ml^ ^m^ d«dii lefarato^ aa pli«fl(fl a l tars aati aa :t«fi2^t^yl 
fttt»rs ©5S!>loyt»f JtPW , p-'iJTOaoptiaaOioyl astara aart I t a o i f 
^ ^ ty*^^ lAcmarf of f<&tty aai€l» &i«ra bata atat!i®a In det:Ul wItH 
fIfUf Has* tjfwoom® ao varaat l lo %hn.t wittilo a auort snmn of 
ttfs? i t « u t i l i t y in tii« f l a l a of rojiaaroli l a iooraaalas aicpo* 
ti«ntlatty« Particularly t iptd saialysls hm attatnaa a a®^ 
dlwifiiBlfm with tim aHvaat of :WuGm 
I f t%m fa t ty aat<l «iadar inv»«tti|;atl^a t« of aattirat orli^la 
I t I t lilcaly to f a l l l a ta tiia (ianaral pattorn of »tntotur» now 
raaogalaad aa a raaalt of two eoairarglai; stodlaa. tisut atrttotara 
tfatanrtaatloa of a largo aaiiA^ar of eoa^ottttda laiaa lod to tba 
raeogaltloa of aartain pr«farra4 atmetaral faataraa aaoa^ 
aataral eai^ »ooadla tmt i»|o«nitteotl« ataiMao liar a roYoalad tka 
groaa^ ralaa of MoayMtliaola m4 li«aaa of atrtiotaro* 
Alt6oa0i fiisatloaal groii^a otHar ttiaa tlia vartoaa typao 
of aarHoR to aarbon antataratloa ara not eo«»oa» aoi<ta witti 
InriMioliad •atlqrl aa4 iQralla grotipo ara kaowi aa ara thota 
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9im%tAning oan>« ^^r^sfy,, tm^ •fiojQr groapii. itl«qK ^^ t i t * * * groups 
oaa t»« r«<}ogiil«9<t m d tHatr -^aatUoat dait«ifiiiii«d tif eowtoSaatioa 
o f oi^r<HMitO|i;rtipltle m ^ «p«otjfOi«i<»^to proeotorvs* thm prtrufkoett 
of <me or mar» hf*!itma^l grmxpn ifOiiM ti@ la^ toatdd W ^ ^ aa^ S 
a»jf! bfohariourf peart tc^iar ly «f t©r oonvcraioa of tHo fty&roatfl 
cmm'mn'^ t© a mom v o l n t l l © diirt»RC4v® ('.-^QtSiyl et&ar, u - t r l -
ai»t!i|'t»l I j r l «itii9rt ao^tatsf trtf l f iciroaiJ®tat«)« 
Oip» 9«tiir«t ar« also lod ica te^ W fl»G mirt GLQ l>cilM3,iri«»ir 
I n tfi«»tp orielft«1^ fo r« or a f ta r rii<tootioa tjy sortlua l ioro^dr td© 
to hydroisr entom «ii«l ^r« e ^ f t l y oonftra®^ by l i i , ; i u sua aa»3 
fipf»etro®«trf• f!i@ efit9«ioal proo05ar# ao t t ooaaoaty ©o|»l0|rec! 
tsi^olf® ( t> hydrogemitloa to a «atar«ted o«o ^stor^ ( t i ) pr©|>«ra-
tt<m of f i l l Oleim* ( i i t ) neolcaiimui rearro2ig«»@at of tti& st@roo-
t s o i ^ r i o 93Am09 to a «lart«iro of two mA€n» tiad Civ) tir<arol|ri!)lff 
o f mAAn adxtora to f l v « an aadov, an sMtno aoicl axta a tioa^'-
fiai ^ t l ias ie aold fo l lovaa Dy l« laa t l f i ea t ioa of at l&mt one of 
ttia fr«f««at«« 
Rfioirltfoa aro alwo Ia<ii«ata4 Iqr t tM i r the tma ai«C tiofoairiottr and 
ooaflrvotf by tt ia X^ iui<i ^ H tpaatroooof^y. rHa pos i t ion of t l ia 
•posKlo group eon oloo ttn 4otar«Aaotf W ««• * spootroaatry of iJM 
IG 
•pow • • t « r or <«rt«r Q)»iiv«rai(»ii to a oualior of itorlv«tiir«« 
iiiotiisfiqg t%io <?-iiotfqrl/o*trlMitiiyl«ll]rt otteor* Tito r««4iii««o 
with will oil opojridoo niMorio otonrogo Oiroetljf iilt£i poriodio aold 
or ftfter r l a^ opfioltiii to tii<! d i o l , in tlio lioolo of « oi i^lo 
<!»grii<tatloii pro«#(tar«» 
/ \ ilta 
IrAnohed methyl grtmim may bo reoos^lsod by a oaroful study of 
GtiC! r<kti»ntlmi rteitii eo^ 1^ ^ 'Mti speetrooootiy* In <iifftQ»tt eases 
«««•» nprnetrfmctry ntny be atofrtl fm<% vlgoro«» oxidatton toc^alque 
oonfilod with g»i-Uqfiia c!iroaAtoc,r«ipliy of the ooa^ l^ox le^styre 
of liriirK!ti9^ ehaifi dolttsy utralottit ohnlci acids itati a leetono hftm 
ntfio h^i»n oKi^loyod* 
\ StfaCK 
tiroiiotiod olmla notdi 
r « a to a 
iroto«oi mijCcs l^^ oooiji 
stri^gbt oliola ooidi Oi^Cca^) caoa ipo to «• 
0r«t«pr«poao rlago oro aoot roadlty r«oogalaod hy tiioir 
etiarootortotle mm olgaol and aro looatod by tk»ir ma»» a^ootro« 
• a t r r aftor aaldatloa or roAiotloa vtt l i aotkaaoUo l iaroatr i * 
f laattdo or ky osldallva dogradatioa* Qraia^rapoao arotoa oaa 
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!)• d^UttUd %r tli«lr pMtUvft Hul^ lMa r««otloti «a<S l<l«iiUn«i 
tijr •«•« •pcotroMfttiT And «ft#r •littiit««t iM<llfi«atlott«« 
Mkfn% iia««tftratf oa om umanlly tm M,»ti&^i»hiiA from 
ml%fnn aa«atttratlon %y GJU;« m and HiM«^ tt s|i»otrti«@ti7* ^^ 
po^ttiim of ««sfttttrfttt<l o«ttr« i s i«»rii ttimalljr aet«riilii«il &^  
o^^ative a«i|rft<i)itl(!m follovft^ 1^ recdg,«ttttoa of t^« fiaaisHsi 
frtig^mmtn W C»t»C» Oariaatton urttfj pota»sl«» periottit^aaate or 
U'sia'5 
^?0n^i • Ji»aTi«? •"% 4ICOOH • H«co«a 
OsKmaly l^^  | « nars wtdaly ffaplojr^a for straetitrtt di«teri^aati)»a« 
Ocoataation in affaatai in a acm-fiArt&aiiiattag aolvaatf suab 
a« 9anti«ia m* a«tt^laaa aMari^at at law taai^ratura (HIS t« 
•TS^C) ar ia a ^artloipattag aalvaaty aaaH m aatliaaott at a 
ta 10*^ 0• flia aaaataa^ prartaat m^ ika daaaapasad ia variaaa 
WW ta atealKtlit^ atHaiiy^aa wr aai^a* ¥tia attaiaa Hataaaa tliaaa 
<laiii«<la a« ttia aaaa attli i^laH tHi^ mm i<laaUfia<i «t# aldaiiy^a 
aaaai ta fia4 graataat tmr<mr at tba praaant tiwm* 
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rue p9aiti&msot «aiiat«rat«d ovatr^sia • laag <»iaia 
««t»«ml« Br« f ra^nQtly i^aat i f lad tty •<>«• fora af oiidatitra 
ftaaiaa* tot OKftHfttiffli otoai) <lo«i« not alwflgra laad to aa 
uaafpilirooitS aolatioa* For ax«^pli»,a tatraaaa C ^ aeid oxldtsadl 
to hmiamolOp mmlmtef «aS i l a ta r te aelds cmn U«w% savaral 
atmet^raa vt«,« H tH . t l tU f 3t^»ll»t4t 3 ,S t l i « |4 | aad 3pd,t»tt4 
Iftoa^ra* I f ttiaaa aatatoratad o»atr«a ara partly at if aad partty 
trnm't ttmn tli« emqiltta l^aatSflaatimi «f tlia tatraeaa is avata 
aar« d l f f i o a l t . Tbis prantaai i» nam air<maNra»ted ay par t ia l 
hjrdEraffaatiDa foitawai! hy iaolat ioa of tlia aioaaeaa ttmtton 
(er» i f aeeaaaariTy af tfio ^,f ao^ traaa aonoaaoataa) Igr ^l lvar 
toa TEiC fraa tlia aataratai aaa polyaaa astara. Far ax£ai^l«t 
afti»r par t ia l fij^dragaaatiaii of a ^}t4 aeid» oxidative f iaaiaa 
af ttia acmaaisa fraettiaaCa) w i l l iadiaata tba pQ«iti<m of nmn 
<taiitila tiftR<9 ttmat 
3dtlCa) 20 t l ( t ) 
axldatiaii 
«tliaaia a0t<|su^, o^^, C^^ i^ 
»aa(ri»aaia a^ic^ Q 18 
AlkiMaA raaat a l tb aiaraaria aaatata (afti aaaa otbar mg aaafiawuitfa) 
ta ftva lataraadiataa aliiali tliaa raaat v i th hjr^raxjr aaapaaatfa 
aaali aa satiiaaal aaa4 aa a aalvaat far %km raaatiaa. flia aaraary 
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liiirotiyarl^t nottirt olftAte for «xiu^pit«» ftiriilsites t&« netliQrt 
.,Cj|«C?!!- _ _ & ^ •eil ^ C11-«2ffia^ « Cll(1|g<J_4<,)CH(uMe)-
Ox^rfliaretsrationHlonJiiroiirattati to forts amiOHAothioaEf derivatives 
htm h^^n nncDM&fallf <i«e«l to lOHeata aoablo ^cmas io nonoeitoio 
fatty aotdi* 
A rii^id «toro«|iroe0d«iri» hm Iieaii d«tr«lop«(2 to locate 
aoabti^ hmiAnp i n fat ty aoid aetlisri e i ters ocmtaining one io 
four double bonds* Uanotioa witt) ^nt&tn nitib aa ot^al molar 
mmmnt of atrourie «oetat« i n oottifiaoi aiiiS reduction «i t ! i aodiua 
hnra^^ri^eif follow®^ W hyar&g^nmtion proffneo a ^jvturo of lioao* 
••thovy ftlleanoatev* The memm spftotrosi of tttiii aixture is aimfiler 
«ii# aor« dNifliiitivo tUim thett froa tHo ooaplotety a«tli03cr]^ atc!<i 
pol3f«aoftt««, 
tatrwMloeitlwr roMtioas oeour «to«a t&tt <l ittt>l« bona ead 
tho lirtirotorl grottpa ara mituriilir 4ii«pos«d[ and tlioto fur»i«ti 
littbttltatodi tatraliQr^roftirwia ( i f i apoxida) trtm f^- me^ Y -
liydravr alkaaaa aadi aatiatitatatf tatrahydrofyrwia (ttS^apoxIdaai 
fr«Ni <^-4if(trair allt««at« Raaotion aoaars i a iilgti yields aad 
avatitt atHara are aaaily aefaratad and raaogaiaed br tlMtr 
aUraaatagrapliia beiiariaar* 
20 
nmmGH mjsoon f ffca-ca an^cajiu 
^itf i stonowae «lod%i(ils of tititi trp^ IntriMalsoular 
t^«> tti« la t te r nan l»<i «s«i^ aui m sal^rvisl iKtt witii pot]r»ii« alooholtt 
or iritti ntitnrft of «ioii<i«ti« itlQoti'>la I t is a«tiirRlil« to usu 
<ft«€tltjrl tormtmi^tt m 9»ty«at no tttut rsaotioa t» ooofiiiffa to 
that dCKjnrrltiK tn an intr«KOl«eulttr fsaiataa m «litt aur{«o»ildottio 
•f 0 ^ atenfiol — t QJi^Caffgl^CCil-UH-ailgigUJ^" 
Aaoof ttii» mitiiralljr eaeurrlia^ ojroUi} tmtty neias, in * 
eir«toipr«]p««ot^ fmttf iwil<S« (Ci^rA) teiiT« b««» fim»tf in • • • d U{ii4» 
of fmir ipilMit fMMItt«t of tn* »rtf«r JAnlvaiiMi (St«rettUiio«iM»t 
ViitY«e»««» 90i*«M«»y Mi4 fItt lftOOM) • In t!>93t ^ ^ ^ f l rot 
t««l«t«4 t n * er«l«pr«|»*iiot4 tmtif mU trtm a f rw i l t« f»otl<i* 
(<il«rwiltao«M)^^ o i l (9I^>) Md a«Md •toroatto (ttlO<HMtiirlMi«-' 
••tiiA«»<^«»»el«) M K . ^ « of tli««« f« t t r ««t^«f a«lir«ll« 
(9i»<-««tliirt«ii««li«9t«i«««^«««H«) «ei4 I t a «o«90K«Bt of oottott 
f f 
•oo« HI trrglyoort<lo« • tfolvoUo oottf ««« f t rot lootoftotf o»A 
21 
YS 
etiMr«jBt«rlti»4 l»f *4»«iW»rlaam jtl j | t . and rooo£als«<l mm m nmt^l^giam 
<if st«»rfJtttt(» «i«t<l« iatu |is« j»»ld», vl«.« fltercuUo and tialvaUe 
often o««ar toj^tli«*jr mi*^ ^mmti^mi n&y t>« A0iia«ipaiii«<1 iqf tt«all 
naimtnt*! <?f their fllJiydro rferivatlveji, 
^aoto) aolrt t*J tlij» saoi o i l of .^tgroalta atnta { *t»rmiHfit<3»&m) • 
•Svg»r <i r»t*rtot1 af yasr«> '>tH'*r litve«tlK.«tors. lave t'sann l a varityas 
*5?}ortfir tiJaa -Jialvalio aot'J* rin}?i isi^ i :t»i^0r rft;iart©{l «yld«««u 
for a fVclnw'^m*sioi4 a*il<t mith « GUd rs»t'»nt4'>n tl«f» »iiort#r ttiaii 
t«lir«t|n ta llth<sa y;^ «^»» ('4alv«e««el »©a«J oi l* iciiisrjti.i e | al*"** 
hIntiNt! 3»t ttif» ®o«'irrene« 'if CjY"^ .?^ *'**P*'*^ pfi»® *** ***« fralla of 
«4irtaltt 4a.tv,fa taeel0«. 4or<» r©c«iatly, Mlctaaia «n * looker 
i«Q«:!«niit«r««1 an itnawual e^mp^amat in ,ytii>&art>i l»tti|^ »ni». (.>%piiid«ioaai?) 
aaad a l l vbloh tliay r«ijard»«I aa |t»>3.**tJ>ly »t»tn:| a ;j , ,-oyolo-
^ropomald «tot(i« Aw»a« |ii« MOr* retiaat and e4N*i^ r«ban»tira additiiMaa 
t« tlia Ittaratara af CTr* Haa tia«ii tdoaa of Madrigal | ^ t^, 
and M)aar<!la^ to tliaai Payaiita »a»la« aa«4 a l l la tinuaual tn l»alai 
tHa ft rat af tba f ^ i t y Matvaaaaa In aliloh tita eantaat of 
ataroalto aatdl «a« 9h*mr9«& to IHI graatar thatt ttiat of aalvalia 
a«t<f« flll« trait htm iMiaa tommA aaily ia aaa asa^pta ta tHa 
^tarmtf aaaa^ (^tar^alta |afti<la) Md oaa la tka Sa«l»aaa«a 
22 
(n<Mrt»i!»f>«tn i^lnbrn) • f r o « o«ir l < * eyeliipr«ip«ae>ld f a t t y «old9 
»iri» r#fiort<*<1 I n ' i tda aeal^w, iit<tg r t o a M f o l f c i i . tliteHacxna 
'•IT %}4 
<iiiH^«r| f f it , 'lifaH..iKm» S M 2 l M » ^ ^ » &TetA499 , Hrt<i l#i im 
92 
^ItHwii Qf f l e t n a l t ^ . i^^o^ian«tt'* n'ia^ai^o<»« fsosttly »» l¥a l»» or 
93 
Inrtlovitfi tiialv.«d4*»), Xa^ ^ -<V4-Nf;«at'*l?itu« sesd «Mll-» «ir«» too*** 
t o «flv!t A |»a«ttttv*» r«t1 ©rtloj ir in thn i&ipHmt t « a t oart ac-^ce 
t?ir* "'laloth**!!* i*el«l, &«»U«v«»<i t « oaat^ i ta a t ' l r^a-onrbr i^ i r i a ^ . 
Tilt'? t^'^t w«t Of i : ltt?»lly rti»v>«lr»pe4 «*« t^^ ^•Xj i l r toHl 8»#t*iod a f 
t««tl : ip^ t l i « ?i5tiF»lt«»r«tlo« o f vsrlott '^ vttRot'iiilg* » l l » tjrf o o t t a a »i#®d 
O i l . ' * « 1 P « * S ^ «^ aJ^, e8t-}i>lts;ljml t t i ' * s t n i o t u r e ^£ t?ie caatpcMitidiM 
r«f?n0a5tifel0 f o r th«f i!^v^lti|»aKfat o f tf ie r«*J c o l n i r aa r«;8ctlvm o f 
•!?*^5 vdth lelnhpu rf«95f»at ( t * •^o lat lua «»f n l i i f l u r t a CJ^^* 
fhif* «3p«etro^o«'»lc fiethod-A, p n r t l o u l a r l y tli«» •^ -'^ '^  aa«J i '^ 
i^T»«»«tr<isof>ntp«» ar« n««f»i l t a thfi i t©t#©t io i i «»<1 t d e i i t t f l o i t t l o a 
of C?f U I f i f-' Hp^etra'S!! JVTS •jtjoweil two J i t s t t a e t i v e prcmlni 'a t 
liMKlti « t tO^W-l H^ wart 1452 en I »ttrifeftit©4l t a tiitis ia- f i ls ine 
w n f f l n f v l h r a t i m s o f the rin^ «o t f i y l9 i i0 i^roiiji emi t i i« « i t re tet t lng 
t^o^pt^ncy o f r l a g ^otiittft b^aA, r(*^p90tiv¥ily» ^eamitmmtat o f tli«» 
«lit i>rf»tton «t t0OH-t*>lO ©•* Hit« teoon »««j§«iit«^ «» a »tfa«8 of 
« 9 t t « « t f 9 t t t io t o t a l e r o l o p r ^ « n « r i a ^ ae t^y lw i f f |»rotOB» g lvo 
r t oo t o ( l t « t tm»t tT« o t i tna l a t ^ ^ 9 « t 2 ( o t o ^ l e t ) . 
23 
I t i s obii«rv«d t^«t CWfA irato«ldises ma polym^riitms, 
r^mAiif itt Air «t r«i9« t««P9ratur»« mid «v«ii u l t w i f a t a^Of 
^'^^^'^ SJL £k* *^^ ^**^ Hauls of t<c aa«ty«»i«i, su^i^t.ted ttint 9 t«raul |e 
?olfa«rl«ratt^m proe©<ii!i» v i a Isasurtiip'ttf^n i f tix^ eye l0|»r-3t».iiie 
r l n * 'sptta ©{^fbojorUo *wl4 adi^iittoii to fora & a l j r ta r t of l iolygsters, 
rii» Ti^  of th« .«|]if»etnifi of tho pcirlf i«d pol/Aor gave ^^ a ^ o r p * 
tlott At 1(|S3 «i<l t<HO e*"^ («frolO!»rO}i«ii« x'itit}* A ii«w oti«or{i« 
tt«Mi liiifi'! lit 1737 /mH 1159 on soiJio'toti ttto prtnonoo of tAo 
»«t«r , «f} l l9 biuKta «t f 6 4 i «a^ 901 o » * S oad 1713 ott^ 900 tmT^ 
wr« ioft lootlvo of j2S£Q!» ( l l»ob«tltot«d o lo f lo M I I i « r » i o o l 
oorlMitRrI grottpo, r««f»»etlvoty, Tli«rofor«i, tbo l « o l o t l a o 
19011111 qttfp ond anolyfltis «Mfit bo ottob us to ainlKlso l l l ->ef faoto 
f ro« on oil oMOo* 
24 
To 4lfit« no ««ttiod fiii«i bffMfi ct«««rl6«d voioti otua l}« ii««di 
for tiii« ^ o n t t t f t t t v o tftolntloit of ill ffuroat Ci'FA i» a wtxlttro. 
I t In |)0««tbl«t tioif«ver« by mmtmiatiti% mttgStlm so«4 oi ln «« 
(tt«rf Inst !««t#rl«lf to obtitia 4a<llvlt!ttal Ct*fA of ftlb imr l ty , 
7$ 
fnn IsotAtftd otercmtto etoid of «iirflol««iit pttrl ty for s t ruc tu re 
^fltf*r iin^tlon fey a o^a^laatioit of urea fr^toti^mnttao aasl low 
t<»Tif»r?it»ire f r ao t lo i a l cry«ttallt»atl«jn of ttw fwtty aeia of 
S'?'• In 1161 I'aanrty £ t j l ."^ o»9«l li(|at«l*lt^tii<! j ia r t t t ia i i 
onlaaa ofiroaftto<raphjr to ni^tAin par© rantttyl fflmlvalnte nvallabli^ 
frnia ?*. ntmci»nfrttt® of th«» «iit«r prepjtre*! W tfiw tirea fr.^otioaft* 
t toa tucHalf^© tTQn js, footli^a ea t e r s or tros ^oumiiiMm hirsat t i <i 
(cot ton s<»fii3> o»ter«, airioot.;!* t^ i® l a t t o r coiitaliiM tmlf 1-2 # 
of oycloprop<»aold ooapoaentfi* Sevmtn tm\ 4otiiiln8 osod eoiint^r 
ourr<?nt dtfvtrttKttloo tpehmraf* to obtnin pitro sterculyiaio moldy 
iiwit ttol«» t^ohatnm* do«*?i not appi»ajr to uma tmna trl««l for othor 
fflirolonr{»p#aoi^ noldl* l a n^aernl , ttto I ' iolntloti proooduros a»«d 
hr t!iff -rttrioaJM trou^ of ^rortcorn In tbo i r KtaHle^ followsd ttio 
orthodox tmatinimiin* 
rii« iioatitltattoii of ai»F4 ena !>« atttlsfaQtorl ly tioata 
W Ol*<3» 0«« 1» Wg*! ootiis«i tnioporatttro (lTO-230*Cj Iho oyolo-
^r'^foKoia ostora rondlty ro«rrtia$« or <leoo«i|»o«tt to ||;lir« simrloits 
^•M1I«« I f hlif^ly Ifiort »a$^ort »m4 • l l l o o a s llqiuld |iba»o« ar« 
ii««4» htnmrmr^ meemmmtul dUS of tuo a a t i r o aa tara 1« poaalbla . 
99 
ftaooart ^ j j , * have aaeoaaaMlty oUroaatogri^^liatf aat l iy l ataroo 
oa a walt«Hioa4ltlo«atf «!fiiss«t ( a «o{)oly«ar of ms i d t l i a aa tUr l 
25 
v f t teo i i * ) eolUMQ «h9r« i t 9lat«d fust a f t« r a^thgrl t i i i o l « a t « . 
i^rior to ntjG^ tne oliefliiOAt nodir ie i i t lc ia or JPFA I s ^oro proaoaaced 
4im}e t l i0 fsi«»t^l sftlVAlMtt fmnic i ^ mnmlcM t ^ A«t&yl l lno l f f« t« 
fi«^ic« fl ip r *^« io i i l r(?fi«tltia lntrt»lv«« fiydrog^^nattan or roaoi loa 
w i th t4?»roaptnnsj or wt t l i i l l v e r n4 t ra t« . 
( t ) Sly(!rojif>n»*tton • In^ l lv tmi^ l ©yolopr<ifis»riol<l esters i a a 
s««»<1 oSt Q'^n he «« t i «n t« i by ut^c tm^ly >i% of tl i« staUie cyo lo -
a f te r ,i nr^lt^nniy tmnXy-^i-i of tUi* tiit<ai41tt«^d eater ^ s lx tares 
t'> ^^•tsrttii.'^ ot?i«r tta •iattiratn^ oam^tmcats, M\^tL ^ h a s revl«wa<i 
t*i(Pi oo t f j l p f l t y of stteh ^sst«»w^ pa r t t oa la r l y whun malval lc acid 
oo-«oears wi th large atiO«iit o f i^taroulio iioi«l. Uall^traaii jgjt al» "* 
rf*fiortflrt t f int !^ladliur*«i oata ly«t ( p « r t i a i l w l y pot««a©<l pallattlu«a> 
«ftii<i{i t i l ontaiaonly uaed t«) redaaa aoetyl«a»fli to olviian^ ratiucas 
oyalo;ir'>i»i»a«>a to ttfoimtropsmem witibk no ovar-rt jdaotlua aad wlt i iot i t 
a f f « o t l a f tmf ar»r«al o l n f l a l o ooaiiiuaadK wteluti aay t»« ^reiieat* 
Ti^ a r««t i t t iag Ofoloprtipfm^ «M)i(l emi lia isotatad^ I f a«oo«»ary« 
for I t s • t n i o t a r * datermittatloa hy appropriata teonni^tjttis* 
( t t ) ^ot t iyt ^yra io t ia i <8yrtir«ttiir» • Th© fiiyaro«#ttatliint process 
oft«« i[fT»fl r loa to a attoAisr of «it}« protiuoto, nftl«a» ooa^aotod 
att4*r Voi r oloaoly oontrol tat l ooaffittoaa* 4l«o ttoo fiijC of t l i« 
1iy<lrof«n(it«4 prodaets <)o«t aot al low ttio aaa lys l * o f t l i« ot iMr 
aaii«t«r«t4id f a t l ^ ootilo p»ra««at l a the o i l , f&ia raaat ioa of 
26 
tli« mmremv>tmi witn ojrotopropeiie molntf hm b««tt p»rrom<Mi 
103 
f i r s t W Ktrctinr aii«l tbl* r«aotloi} sitt^ 4«st«i<ft « nvw Mpproaoii 
to thm mmlfni^ 9t ^^A hr ^^^» IMB Mtliod eiitl»ftt«» indtirliiiial 
n'^Ph nn well nn norwnl «at1 wyolojiropmia not Us, 
'4#re«pti«a aM readily aoron^i %Ue eyelic doable t>o»dt in 
m 'Vt^^% fn -'Ive two onrf»st)lvetl iitfMsirio Bi*frca|it0 estern, ra« 
f^ smot fiAtnr«» of tli«>. r^aetin^ ia aot ka9vn» jiaa {utticipate^a 
omir^ fft of t.He rawotloa iairolfefli tttli«r « fr«« riifllcRi or 
/ \ , 
Thf* fil»N#fi6« of KKf ftd4litioii«l t^tak on Has ohrttnattognuit imliOAtea 
tH«it no «i<l9 roootion oooars. lotrovor, i f tbo roaetioit i« 
eorrlodf oat «boro 39 C, ootbjrl ttnoleot* i s AIHO for««4 «• 
im Adldtttonol uroctaiet ii^l«li gtvoii « |i#iik ia botwooci tiio Malv^Alato 
«ii^ 9t»r«»il«to dorlvotive*. Otlior f o t ^ aoida ar« aot affootott 
mr til* roofont Mil otia bo ««ti««t«)f! vorjr o.uiily siwiltaaiomioly 
froa tliA «(M« eiiro««tOfriui« 
27 
tlttnii tli«it a<»r«SAl f4»ttF iftitiTf «ittffr9 ane to tlitt 0re«i»tt«e of 
( l i t ) .^llvar n l t r a t « 'H^rlvntlv^i - l a IJiiS 4iroa«r 
prr>nf»!»e) with Af**-f*»«« Hut r^aettoa r»ii4d t « aleaJial.-^ sii4 trie 
i * n ^ i « t l«* lnrt«»ly «o nlkoior sil,«fln *»1 ih •• t "> *«r attouM af an 
Tn noni*li]rdr<»xsrtle »olV{»at» (saeb es no^^tofiitrl le, itc»toii«|, 
tli# r«i iett9i i t » iilo«»r tbaii nn ^ » ^ -uniiatiirfttiid kutoa* 1« tti«i 
a 1 /3 / \ ca.csi , M .. f -
S-C • € - « • • • 4tM«> "" ' '••> M-C - C - « • *. H • G - C <-«» 
TiM t i t l l l t i r <tf th is r«««U»i i f«ir t iM qi i«i i t l t«ttoa of CPFA i a 
iMi«iktiiriit*d oiM^Qa««t« pr»9«iit i a l t i a l l j r ar* uaaf fMt^ i i ami 
28 
ie^io*»lflur j ^ 5jl, ' r«port«(l that thlt«i a«fto»l tsi 3|»pUo«tble 
to M l ^ «®nt«lTita« trtm 0 , 9 t 5 to lOOt of «Fel«ifii «»j»«saot«1i f«t ty 
nol'!«»» thft t1crtvatlire«» of oll-i oontflutui? low l^vel af cyc lo -
j>rfipf«»oif'^  nr*} aftDaratcl froa tli*^ - aor^^^l !«et£tyi ©istara by eljiMiita 
chraaat?* TJi^ slw r»rtor to Gh:w .!i**n :'„'ift1y,lii, oll.^ thnt coatala 
low l0Vf*l«J of cfy0lf>pro^#>a0l(l (?^3 ,0 ' i ) , Uift noraat metfi^l @tt@rs 
f»fi^  tli« r«4nottoni jiro'lacjts of tn© oyoloprapi^iiotd naiat &o saparateci 
b7 rlttsAna o!irciia«*ton*'w> j^y to pr©vont ovsr-loa^liii:;^ of tag v»ljij 
ootasia, 
lo rooent yorrs Ul*ril attatfiaa cm latea!J4v0 st-tdtos tm^ 
f?tr«i ft'iS lfttior@tJ»fT Ralaals* ^jl^tiir&iBioes i a ItpAcI motiJiolinm 
Of f»<F|Kertia«'iitnl f»al{S.'^ ls * imtl co-carolaogi»ato p r t v e r t t e s 
ar** two ®f i^fver??! t(*y^t»i eff«©ts «ttrl6utefl to eyola>ra:>«>iic>ld 
riif. efr«il9prii|i&ti9|d ikeiris tti6it»it fa t ty aaia deaatitraiicift 
In ii#v»r»l mpeinimm of nalaials emi'^ tn^^ tit« '»t«4ir«t<f«to-ol«at« 
r u t l ^ to rinm, h o<*api%rlnt*n of tH© fatty acid ( l l i t r l l i t i t iao l a 
thf* ti«mi»«i fOi^ ofg yolic llDtdl« 9f iiar«al oliinktttis idltb t!i«t of 
hmnn fmA eottoti »«ft4 o i l i a ^ o a t « d tH^t tde fa t ty aoit! Mitftiaall»(& 
of thff liiHi wmn «1i«tttrtiftd liy tlt« CFF^ oontainitii, Miatorlal«. H«ra« 
f»d tti«i t««t rat ion* hm tiigiaor lovol«i of s t ea r in aciU i o tte« 
fjitty a«t4« of tti* offf yolir tipiia*, t l ieir Hvatst Ulaoa p^lms.mtf 
29 
aii<f mrmrtwm thm b«iia r«<l | i i« aormit layta«, a i « t . f iurtl i«r stui i r 
tfi<ti(}4it04 t l i» t tun fltiwliMii^ r a f a l a t t uc tte« ttiiiAlU&rtiiM ibAt 
nof t i t i i ly «'rt!ite(i Hdtvemi « t * « r i e aa4 mlr^itt »Gida waii a|)si«it so 
thnt sn j^ref^tsr profiorttan of «t©8rlo meid mem pratlio«d «t ta« 
t o i»Tni»n^*t of olj^to Hold • Am a r ^ f m l t , Ci^ F4 «*^ iafla«iito«» tl ie 
t a lir»l*1 c«!«»'»'^ltl«ii itrn imtt^sit to *»lt»r r»®riSJ5»«Sil I t t^ r of HKiailirrina 
«»y^te*i?», <)th«r b lo log toa l e f fec ts ol i i^rv^a I f i savi j ra l »|i®cl«s 
n f .«iil«nftt<t Irwsliirtfi r»t»rclert strtt^tJi tn ra ta *'n<l ducks, «S«ljf«sr«ci 
«ii»ipii*l ftiifVtlonMfnt l a fi»«p»l<* rntf? aart pi:ji« diHOt»l»aratt«»a to 
113 
«rtaf i <»f^  wHttes • 
oO 
Unrtng r«Q«iit f9W %hm «nalarsi« of t«««l » l l» fron oa •xt«asiv« 
9«A^%tiii Of ih« p l^aat lUUm^Uni %(as revealed tbat « tare* aaammg 
ef «p«ei«t jrtftld o l t t of ttimiNial eMq^Mlttaa, A msrv«y of th« 
I t tarat t i r * on seei! o i l ooii{io«lttoo in<fi<iat9» tliat tiost of thm 
ollt i mfklyne^ «artl«r ) ^ olaasleal o^tliodls aro now fooall to 
oontain l«s« finilUftjr cwldlff poasaaslag a Tariotjf of fttaotioiial 
grotspi9« Th« olffar oatfiodM of atadflog fattjr aeld ooapo«ltloa 
of oIlA w«r« iaadaifttata to d«t«ot VTf Htaor ooopooonta of fa t t r 
itcitrl** Tlii» iira«1»ao1c iiaa aow Oaan overeoaa i^f tbe ap|»tloatl.oa 
of tteo vartotis otirooiitograptiio «adi apeetroaoopio toohniQttas io 
tita ooiit^oaltioiial stiidilaa of aaad olta* Tha growiog OaHflad of 
•o«4f 01 la for a<!ll&to porpoao aad iodoatrial oao iiaa attntilatad 
rasaareli to tl^a aertaolng of oll-4ioarlaji; aaada f ro* ot ld plaata. 
Tt t« nov raatt«a<i that a afataaatle aaraaainft of iadigaaouifl 
aaat ot la aay disaovar a l i a eoatalniai aitl iar a Hlgti oimoaatra-
t laa of oaa of tlia aanaoa natorat fat ty i^ id , or a laaa aoavaa 
or aakaooo aoia HarSag a atruatara of ae iaat i f ta ta taraat . 
wttb a Tlav ta tfataraina hf olMatoat aeraaaiag aaalr«l» 
tiM gaaaral aHaravtartatiaa of 9%mA o l la fraa a largo anafear 
ang vart#t]r af praaaatly aaooltlvatag oti- l iaariag aaaiay a 
progra«aa kaa Haaa aagarvar at tba aatliar*f laOorataty for 
aavaral roara for tlia aollaatloa of oil«tiaarlBg 9994 aai tkalr 
aoalrata« A «14a raaga af aoag o l la tfarliratf mtAmlf froa 
31 
999^9t h%r%m9oa» and «f M ptantff hma bmn lav«ttigiit«d. 
l»roaliieiit mtmg^t tli««» ar« o lU of liti>f«« »««gli»Un«t « P 
0f ottier Borage o i l o * ^ ^ whtek were tmm& to oontato riolitolttoy 
Isoriot i ioleic, al lanlo «iul a«v ai&ydroxsr fatty eelds aad 
i^isnoltplOs res{><rotlvelr« I » eoatlatiattoii of ttilo pr&gramm» 
ttta pri»a<siit nork dosorlb^ fbe aaatfsls and tUs fatty aoi<t 
ooni>ostticm of<xftw ftoed oil® &olo»ilag to <!ifforooi fast l ies* 
pai^ -i^ ^HT worn 
32 
1. ^it«ly»t» of ^i«rbiWfoa« .i»»4 Jtl» 
UthOtti;^ nmm\ otl<ii from npansien baloa^lni^ to ir«ll kno«n 
fr»ri rwrft f»»«ill«a hinr** rn-oi^lirmJ oaly Un i t ed a tu?^ . fii® mala 
n>ino«!« of th«» |>r0«i@at »ori£ I s to cfet«r»tas &y cito^ioal sereeaing 
i^ n-^ tw***? t^t« ftntur® of 3'»apr?tl r l» s se^ of fa t ty act<5<? |ir«sitnt i u 
««»i»fl oil** fro® Itinn famil iar botHnloiil fnsBlll^^u i"hQH& witii 
milt«l»lr 'it^H o i l , p ro t^ lo 0»jit<^at and nalt|a# f n t ^ aol<S ca«|>o»l-
tlt»n nr** i f intctntl '-l nrfi«sticftl lnt«»r*»st mi«! HCtt***! jlnil for MQFH 
lr%fpn-^irn cho^iloal stti<|y, 
H** rjoh t.n a..^ -qB<»i^ tar<%ti»«i nel*l*s 
^ n thfi -^piiotfr^ u*r«» faiaa to ooat>Hia hi h p«rceatai;** 
ffr»,s-«i0,5«l of Cjg-ninsRt'irntf?<i HottH* i l l t*t0 n^^oim s^ @r« 
hnvlttf ««Jor awj^iat of ol«to (»^*^, *» % ) ««*5 Uttt»li*4o ( ^ I H I J5 
9£» t i g ) nelds «i;a<<iptliti i t # « S whiefi WAS b^i^tg, a hi^ |j«ro9nt«i,« 
{49i) of lliiol<»aitc C't8i:i^ ^—• ***-• ^^^^ •o id . JH^ ooaiblaad 
o)(» |e- l inol#le t^et^n rm^B un to la.-l (lt«<ii 1 ) , 79.2 ( t t e a 2)t 
t4«7 ( t t « « 1 ) , B8.0 (Itetn i}» *I9»1! (it«t« S ) , 73.<l (Iteia Ij, 
90*7 CitMi 4) nai» 74«9 (tt««i 9 ) . rh« lilgti p«roentat«» of o la ic 
Hold v«« foaiid In two npoolonf fi0«9 (lt«iii 3)« 90,9 ( i t « « T). 
f4not910 «el^ ««« foufiti to ^« pr«do«i i i^ t In 4 MptMiiont 70.3t& 
( i t o « 1) , 7^,14 ( l t « « 4)« 9 7 3 i ( i t«t t S) m4 91.94 ( i t « « 9 1 . 
t inoldtt io M l 4 , vUleti 1« tiMi oli«riiot«ri«ti« of tli« • • ^ • t c # t « 
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4fr%n% o i l w , if«r# fmi t i i i . only i n 4 »p«el«s| 49«tJS < i t« t t 3 i» 
the o«>«t«»iit o f t o t a l »nt«ir«te« aotas v« r l® i l Jfr«i« 
set,3-2.1 • 3 ^. \^ '>na5 tt»?> *<af»trat^rt acl'1« i i a l a i U a CI^IJJ.Q^ « C 1 ^ 
w»i9 j» fflJifor ael f f , tap i iRTt«t« apstroni b«l«ji4 tjr«*«©ot l a 4 si>«oi#»} 
21.4'^ ( t t# i8 ^U ^^i*^" (tt««» 7) aii4 19.3 » ( I tda i J j . I'He &«atHi»t 
o f at«RHIo a!0l4| «Mf'5i 1« ami a l l y fouaa nm mi^&r ©oastl tufstt t i n 
R«»f^  ''3jtyo*»rl •% wi«<i ?ir«»>'«*»fil. t o Jua «"irtr«ui«i i l» i»xt«»at i i . 7 « ^ l a 
| t i»a *^, Ot55r»r t!ian ' | ^ , , j «*»*^  ^ ' i ^ i - i 
iil«irt fflwntl i n onu o f ttt© t«« i!>©t»li»» (Itesa 3 ) to ta® ejctoat o f i4»» 
rti«% «or«0iita»r, of ttioa© few se^dn i%-®rtt l « t® re%t l ng I t i ttoe 
<»«n«j^  tHnt T # n * r n l l y a«»d«i t w l o a ^ l a ^ t o i tarcul&aoeiao o o n t ^ i a 
oyeloiir'>i»fwiol<i f ^ t t y «n id ( ' ^JH^A) , jat m i l at t#aipt« t o trae@ 
CPPA l » it»«« t f j i l l ^ r t a« I t tav© i i©gat lv« JAl|>ti«a t # s t i»e)ild«» 
I t s n<»fattv« 'It ir t l t r A t l o t i * :i«e<i8 b«<loQ;iiat t o .v»ocyaaa«it« 
fMHi ly a««iislly oos ta ln «trop{i«iitlttiM aoid wfiiorefuti ( t t t t ia i aad T) 
In^ittmtmd th9 fibSttAo* o f tmy i tyi lroxy « o l d . I t e v 6 wti iol i I s • 
C r a o l f o r <lo«« aet oont«tlo •iiir l i l f l i « r n^iirtMir o f f a t t y ao la o t i ia r 
tlioM C . ^ , t h u * t n ^ l o A t l f i f t l io 4rti«eoott o f • m o l e a o l d . rHoto 
iiliovo Miintl(HtiMl mpmnittm voro otMdlto^ vttry M l i i a t« ty k o ^ p l a t i » 
• l « « t l i« oHoitotoxonoate r« l« t loB»M|»« Sat A I I At to« | ) t» f a i l o i l 
t o tr«o«» <uir uiwotttt l f o t t y ao l i l o . 
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Hiy-nfi f!lff«roiJee tn fa t ty aclc! i^Ustrltwtlaa, alt'Jtyjtjh tUo pa t t e ra 
of *ll*«trltMtloa of fa t ty acl«l-? 'ter© eaiiotly tlie saao as rapurted 
'^arli&r* ^hr* a laor dt«ortVGn^*F Ao (tim'^imitlon j^ay &e G r o f l e c -
t ion of so i l «ni o l l a n t l o tUffnroaoe. 
fh0 polyotlaonold rtoli aosiS o i l ; , ©apoolullF iu xshii^i 
tho ooatent of I tooloio Ga<3/oF llQoloatc aotd ooateat osoeeels 
(jr»1 Qpe iraportaot drFlng otl?3 cs tlif*y &«raoa wJi«a osyoso^l tt> 
«lr« 'Tetieo depms^tn*?, up f^u tfio olofio aoooaoti^fetlitF tlio sejetl 
fl>il cf»n bo ola«s»*<I «^ *'(!rytti(?;''t '*®««at«-drylu^*' and/or *aaa-
rfrr|?i«» o|l9» lt«»K» ( l f i t 5 , 3 } can l»« ola^JslfletS aiiiar aryiag 
f%i%'^ ^^ tli?»lr t t ao lo lc aad/or Uiiolonio fteid ooiit#at» are 
'^a.^, ^ ^ • ^ ^ . 1 , «h».2t rAii'iiifttt^^ly. » t ^ l a r l y itm (a»^^t^> 
emi tiwt ol?»i««tft»rt «imi«r ii#«t-^rytn;- oati»j^ory for t l i t l r aodian 
{jrmti^ttt of ltn9t@li!i an^/ar I tna l ea lo tmn^ S$*ly 3!i«9 fiutl da«9 *» 
r»>«n«cttv»ly, ft«« (2,T) f « l l ^ and^r aoa-narylaii o l l « for tiaslr 
tdv «ano<iiitri»tl»rt of t lno l^ te mna/ar Ha^lmift msi^ l eoat«}«t 
1*^ .3 iiBtl 2T,71i rnsDedtlVAly. 
35 
Tn eonctuslon i t i n not out o f ttee pla«e t o ««iatifMi 
thf*t thB 0r«»»f»ot «iorftfinlii|| mmy ImmA to tut^lorm aotav o f t'a% 
f if lt(f»tit lrif i«l fv l iat ^!i«ct#» nw a pmrt « f «B»tea«iv» pVQ^r&mmi 
frtr ftfsv«'loiilnj| oal t tvarw wltJt aor«» *l«^lfnble f a t t y «oid pntt«rna« 
r t i r t t i f t r , tli'> «?pf»<it<^ r i c h t n otl?* na w» l l as t a sp^c l f to ©otd 
3G 
9>« <><lmaiff|frr,»fi| 9m« Oiltfii«*ftiroii4ist Hmre>. at i'rii»iiUil4ii 
THirin^ tisft <;o«p9«ttloiial st»tlt«« on iiliu 'asud t>ii», 
Icaowrt siKtrea &t trlpnlaMitin In i t i t glyeerliltt et)M|ioj»ltl»tt« rii« 
I t s 117 fn»rll«r warSc • art two »|ifiei«t» of tfiits fastlly r@veiile4 tn© 
t»r#»*»ao«i of filsHer sutarntAd (a22, C24} aoldji es aajor mjltia in 
wrt.lltlr'a t o thf* ©ofivnational fat ty «jir.«*, ,,;«e«*t»t tU% ^Mk an 
tH^ ft?wO!iol^ ooatffrtt of thl^ sipeeles, no r<»i>ort as* yot ^i^earst 
t a bo aoatloaert In tlif» Ut«ir«itur«» raganllasi It© fe t ty ai3l4 
on'Ttp-nftifiJi. 
Int<»ro*ttlo5,ly r*nnvtc,h thm pn»«®at wor^ shoirsd tMa o i l 
to be on*» of fh^ riQtkm»t imire® of f>aiMtto tmid (?J»3 4 toiiJ 
tH«» fgoaoaclfl trl«;l7c«»rld« ooat€^at ( t r l .mi» l t l i i» SOi) I s escctp-
tloaf^lly hiwli, 14 rarf* r»^ i»a(»n«n»iEt o&9t#nrt»«l In osaal glyocrl^o 
ooffipant t l oa , J^ » »<}ttajrroii« (F , »oha<»o»a«J in aa imii^eiKma slirub 
foaaf! l a rltff«r&ot pa r t s af Ind ia , I«i« «•««!« <3ii aJ powder®d 
with italty<lro»i*i «o4|u« imtiiiate w«r® earfi'«u»tlvaly «?3Ctritet««i wlt.i 
l l f b t p« t ra lea« (to.p. 4O-<$o^0j tci y i e ld a l l (33.4 4). aoaaa a l l 
anawa^ « * ' , !.f<»10t I .V. (i^l|<) 2 5 , 3 | -i«V. 341 ana prot»la I5l,3*. 
Tfi« •#41 t a l l d i>ti orystiftUlisfftlon fran p«>tral yieldad a isolld 
( f raa t toa T, 5 i } tm^n tlia wath^r l l i ^ a r aa ooaeaa t ra t laa «l«a 
tm* a «ol|<l ( r r ne t l a a I I , 10 i ) , ta« r«»l<)ual r rao t loa I I I was 
a na»«ry«itall)l»al>l« 11 qui it. 
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Chareatc»rti?»tt«m of ladlvitfawl f ruot tont 
flnj»ctrfi« sf|0iviid thf «»t«ir oarlioiiirt a t i r j S 0« • I t s NMR . 
'?n^otr»tn '-:-j»w<i« tisaal s l i a a l s at ^ Sl^l ( t , t e r « l a « l mstixyi}^ 
'4,T ( i * i ^ | fjft»la aiPtttvls^aflf^, t , 7 (%c<-WirtHylea*) siifl dlngaOftlo 
• l i ^ n a l i * " ' * ' * ^ * 3 . ? * / * % ^"'-a^'^^j .|lyo#»rsrl | i r o t a i i » ^ nmk nt 
4«1 (<l» »l?0ti"yl / ' f U * ^ ^ * ' '«»«l fiyiJrolysl* of Fra«t l«n I 
vi«»l4^f'# «B «0t't oJi«r»«tertx«d[ a« j f ialait le »old uy ««p« «art 
n.M.p. n^,?l**a ( U t . * ^ \ . | > . S l . t ^ a ) * r»« er ] rs taUln« «ol lr l t»t 
frtmiimk Tf wn9 nt40 t<t«nttf t«4 as i ixil^itia aeid by i t s a.p« and 
• • • * ^ . %et«t of f raot imi I IIIIOIM*^ I R . bftad at t t a a OM** «a4 « 
«li«llow l»iin4 nt 99iiQ tm f •ap«riM^o»«l»t« wit l i tti« ji^«otra« <»f 
thm ««l<f i « frMitt«m f l . ri>« i M t ^ l • • t « r « of tli« m^ktim 4l«rive*i 
A t<k2 a 
fr«Ni tlitt fr«ottoit f iiadi SI fta4 • • i i . 9 0 . S C {UU m,p, aa .7 *a ) 
«arr«*po»<ltai« to «#tHyl p M l i i l t a t * . Tbi* aotiqrl • • t * r « of fjraoiion 
T ftotf I I otiowoiS ttsuAt oigiialo i o NMR . f«t 7^6*4 (o» ootor 
M t H f l ) , 7,7 (t«b(! •«<«t^ylffiao>« a«7 ( t f r t , «lioia •vtHrtofto) m»4 
9«ta ( I , t o r M M i l i M t t i r l j . fko OMiolsoivo 0¥td«ao« w» olit«lao4 
Hr « M « • i»oftral ottttfioo of tiio ool^r* oiiioii i«vo proatSMit 
• • l o m l o r to«o at « / • t f 9 t f«t t««o« kr • tst t l f toat i t 4io<ttO«Uo 
iott Mitfio f4Nr «li« •*t«Vftt«< f t t t t r 9^4 at JMi (^--ad), i i » ( n - S i ) , 
MT C««4$), i « t , f t tmi U (»Mo piAli). 
'1 O 
^mlftitiml » t l lo« £«l 09-> TLC asilaji 30i» mtUeir in II git 
p#trill#11 at iMKf mi*h .u io t t n t l ^ I p«tlt i t tat« «rt©ir«d » uln^lei apat* 
C70it^s30| V/V) i i f tl^e two at«tlQfl « t t « r» alao •bi>«r«tii « <ila«t9 
mn^t ci9rr0i?ii«ii^l r i i to anthy l p « l « t t « t « , Afgoi i tat i *ja TLC . 
nning t^'i 9t%mr in HrMt p®trnlm%^ of thv> i^ t iay l «iiit«rs( of 
fr?*ot4c« I ftna l i #a(Oir«Nl aaly on® spot f»r sa inrates »a©re«® 
<«amittt«tiott o f f a t t y miAn in h'tmitiimn ^ t<»t l l^ was 
ef^rttmA oat 1^ GLC . Ra«lr^l'« o f l&« asetltyl ©stera using 
ealaasufs of <iltloatie { i n 30 iw statloaftf ir »lim'»©l cw^ |ioly@«ler 
(!i^Qi>, r^ m @ste«"5 o f f r«©ttoa I ami I I w«r© t w « par© ,;>a^^ii3 
u t t f eowptisitlomi <if frRettfittt-* 1» 11-, I I I anil mi ti4« t o t a i o i l 
mr^ •»lv#a i n fn^bl® 3. 
^mttf aetlE eoapQaltton t i i perewat of trmotiaa i t II 
j»s4 I i r iiii«f t^# t d t A l &i% 
f a t t y «0t4« rr «etidii rrmtitm ermtima rot at oil I II III 
i « i t i too toQ 5a,a T3,ii 
t i i « - - a.s t . s 
t 9 i i » • m»o 14.1 
ISiS - - 1»,2 l O . t 
30 
I t I s l r i t<ir«f i t tat ^^ abtiervf^ ti iAt tte<* oo«pot iUoa«l 
i tnta of nchaik o i l in tialrfs« I n i t s eouteot of t j r i i ia l i i i ^ i ia imvt 
timn tUtt o i l t s ft ri<?ti09t 8miro« of <^«taitlo ao i t mver reported 
t n t t in I t t i ^ ra t t i re , I n ooaolnnton i t way ^ir i<l«««l t i ia t tn« 
i«»p<»oIi*» Oetiim argjinrrown belonging to jj Ae«s> f f t« l l l« j r ^otauleal 
f ? ^ ? y wM'r«»at^ ? f t i r t l i ^ r «ffiron»«t« ftvaluatlon as a pr^o^pmatlym 
nf|1«@fH! crop fo r obta in ing m nuttro© o f t r t p f i l M t l i i « a prOilaot 
of/ i f i ' i t i s t r t n l l !^or t iwio«. 
40 
^i^ ^mirof* of Mt«<t>»d»t ^«Bd taaplf^s w«re otitnlntii by «taff 
bn'tatiifit from «ll<{ hnrtoiteiiotia plm^tB, by battmintn uniler 
nontr*iot In vnri*$nn nartn of th« o^mntry f»r by paronoiie fra« 
f i t ) rytri^attow of t i t l i Ul«fla®d ana drt«i^ aaMplna of seodH 
w»r« ti*ja.«illy i-.round i a « ul«i*it«»grator, i'ho powclnrod isoe^s 
wf»rn 'S'lttrftOtiHl eic»»mij«tlv«»ly «fi tu a#trol«aia» ether (4cl-*i J*J> In 
a *3s1^let ei^fimtas ,md tf»e wjctrMotet! a i l «ai 03titr*'itsi«iJ by 
na-^sifig I t ( ^v4 p) t»t c^iloroforra so lu t ion , t?irm*:,Ii a suort 
olai^n of nltimtofi ( t i sa;)# Th^ analy t ica l valaes of oiljs aai 
s«eiH wi>r© dettrj^tae^a aeoorrtirj^ t a tlio \iroQeMr0B ri»oa'AMandeti 
hr t^f? *5'0^ ftet'iO'H, »ii4 t{t*» l«t« lur*? »»ii«iarl«se-j in r«l*lR E* 
( l i t ) l*r^pHi fttloa of tatyiic! fa t ty ?^ eliJ8> iot»ti o i l wft« reflttxod 
with #th>tnollo tiotftsitlun oyflroidltl©, frin aos< 1,soulfinula taateriai 
w»« r«flii«v^d fl«d th« fr«o fa t ty ffloltln word obtiiloiiti i a t^ <» u«ual 
•tt»a«r« wii«r»v«r ii«o««»ary| »apo»iCle»tl<>n ««« carr ied out 
ttiidor aitrog^n wad noaplds i»«r« »tar«<3 at low t«aperatur« l a 
a a i t rogaa attto«pti«r«. 
41 
( iv ) ^• thyt »« tT« t CatffrlflQatian ««« e«rri»d mat as f»llo««, 
ftfCftiit iH^«re t^eolflff^* -tflmptes w«re reflttxed 1 tir l a « larg* 
#3rfH»««» of ff«»iv^r«?t« {3et**saai eoateiaii i^ 1J» nutnlwjrio «iel«i (V/Vi« 
Tn i^ df*^  fiiiKiiy r e«a t t in^ :alictttri»8 vmret d i t u t t ^ to th« c l m r point 
wltfi water, olttllml iJi oa tc« l»«tlt «a t fcinm «xtraot«4 reiio^todiy 
f l t ' i «t^»r , SoatttrtssS war* ((rlefl cwor siHilii* xalpfitate and 
#sv'«trif<irf%t0.i oa vaono, l a Kpf»0l«l caj*©"^  amt'iyl ^^tern fe^ir.^ 
»renare4 by iwl l Ictiuwa tr«ns a«storifioatl»2t (i»,4« ?<iOdlaa 
vrnVintiaci) or <Iing'^astlinoft iifaaasiara, 
(v) T?itri'-t^er 0!!iro«?ito.,rnii?iy ( t u ^ h anlytical i'^ ^r.'s 
nprforgif^ on plntst* c-•* t - ^rith U23 ;im or l»0 n j loy^rn of 
*illt«a %f*l or 3^ ) * "silver altrste-tsi^jrc* aat\<2 r^ilioa i^el wlta 
2'>'^-> or r?)S «t'i»r In h^Kwiv* <*«» tae dev^jlOi*! j^ i *folVf»itt. / ^ r 
rfvr^^wi iih««o r(j'3, th>* •^rlf'rt cntatad :>lato>-- w«»r« uulfar^ly 
lari}rff%n«t«<l with ^ll lctmn o i l ( . it^rcsk)* Jolvi^at »/»(«» 
ift{;»t9iiltrlt«*«09ttc »el«l-vnt®r {70ili»i3.l| V/¥'^  wast MSAU for 
<9«fV#top««at« li^ir i>rof>nr«ttv» fLtUt l«f<^ i^ A l , a «« tttloic woro 
'iMd, Aft«r pr«9ar«tlve f>tiit«a yi€rr« ^ipra/ai} wlia J%7** 
d[|<iHloroft40roso«ln» toaadu v t ro vlsa«li««(l uadtr altr«vltit«^t 
t i f l i t , "tpots on analytloAl p ta t«s vera vlmiall$i«d by etiarrlug 
with 20^ aqttaoaa «alut lon of parohtorlo aei«l« 
42 
•3E«<tti^ ti«ittd» of mttthyl nntera m^V9 uMftvttot^a itf tiding tua 
(Itfferettt GU2 nnit9» 
(a) 9 aaa 'I "lodf^ l 72'J uruvld«(i with tti-^ri-aal ooa toc t iv i ty 
din two t o r , tt«ln^ a 3* x 3/1^* oolaao of ^.tliootie (.i^ 3'J, J®) 
«arl a ^9' s l / t l * calt»:4ii of tUnt.^yl«ii*> ,lyo'>l .-^ ncciLwt© (.i;,U», 
n ^ oa olirogtosora T, 41-G3 a^;?h)* ir?^«ratar© at tao io jeo t lua 
r>art, dfiteetor tiloo?«, RS^ oolmm war© g'^ Oi^  2i-Jt nnf^ 200 ji, 
rrit-iootlvnl?. :Jy*1r?>*®o a t o fl.m ra to of Gi a l / j t a wa's tiia 
oarytfr n*^  fn l^ ofiart ©p@©il wfis 13 ia/br, 
t l ^ l t v <1f»t«etor, ailing s t a l a l s s e etoel pfiok^c: oola:m {21 s l/.-* iut 
oofitoil t^ttli ^lothjrlcae gljreol fmooiaato iH«;a3, 13 ] aa oiiiroaoaojrb 
'^ 'j 4l«-90 fflii^i^), Tiif* %&puf(%Uotri were oarrlcil out Isotaar-jally 
at 3W**t c****!*! '9rteml 3J tn /hf wttfi ayaro^sja flo^* of 7a tal/nin, 
f v l l l Ywfrar««t { l^) t f« »r»«otra were d@t«rsalii'?«l ua ®ltn«r « 
i*»rttn--"'il9K>r ^o«»l 131 f>r *iat Instr tm^at as Uciata f i l « or a» 
1 S^ ifiltttioni l « o»rhtiMi tetrAottlorifle or carta^ ^m (ll«»ulp!il«l«* 
( v l l l ) »Ur i i r lo l» t ('JV)i iiV mn^mnjtamtntB w«r« mmde &u 
UMittianolla !%(»ltit:|OR wft i t « ;teokai«o yiL*34 Or iiiJ-*«ip«otra;)liotO« 
i»»t»r« 
43 
fftft 9«trol ftirtr^ot^d o i l4 trmn Ik* •••4<tf of tii* tpaoioa 
frftwi 4tff»r«i!t Dtaat fjMitlt«» nnVB h»an ammlyaeA for tli»lr 
tf*«hnl(T««*t* ^ 9 ^^ '^  »*>'' t^ « S|}ftetr(Mii»trl(' naali^H^s of nme4 o i l * 
siiiot«srt no confa«at«»'l uttsftturntioii, Iranaj nasiatarati ait or wmy 
nnnstial ftttiotioaal wrmtn* Vntitta^ XitC tr'C'iali|tte» c»nflr«3ij»*i 
th© afs^ .t-ttO'i of c»i«irt|^ am0«S a^ia* sad/or t^ttU'^ iiEi f'jiictiuicttti 
jtf«Mip, T*ri:uiitatl mi fLi: of the «i«st«»r?i a^m^ o l^ar spot 4 oar rna-
fioujlin* ta the a«f«r«t*»>4, «€-moeaf», aatl tH-»a» i>«rfill4*i to tuone 
fron f«it»i**atio lin^f^c^t es te r» rw'talvtrt al ia.^'<itt(s, at««r^ 4f 
^'nn^or^.ai ffr^igttnontn^^d^^ ;%iVf* verj* cl'»«r f«itt dj.trln H^iat, «Utci» 
lnc!toatf»<3 t!ii» ->nir-'f?aco r»f tri«»ae t i spirecsiaiil© <|aantltf# 
'®r?5r'=»Qd-pli?i'-'« ri«n of tu« i,*f«t«r*« Qimiir-mid t.H« pres^aco yf 
^tfliO ^*^ ^ l 9 i i '*®**^ '9 *^ "^'^ *^^ «st©r'4, HSU ®l»o ii.^ ^ in 
TH» i|Hmntiiatlirf» airnt^ination of s»«tiiyi»}?»tifr» was uou®r« 
tfilc»ti iiy QUC una th» w«i |lit i>0ro«iit"«ge59 '^ f thtt c<.i.is|>»««at fa t ty 
iiei(1« ^ «• «i«leci)«tftd fro«i tii« r^enrd^m^ pe>§^si) ar« iiv«!i ia 
Tnlil* 1 an^ 3* KSstttifiention of a»Q4 acid wa* inad® l>y 
<»<iit9Ariaf i t « r«t4»iitiaa tit»« witb thnt at refsreaoe l ip id 
«tan<t«rll« (Si^aaf U. ' i .JI . ) . '^oaatiinnally tfitttratffil aoao-wid 
iioly-«tiioaoid antarti ««ra asfiaratad t>y iireparatiya »itv«r*ioa 
ofir <Miat Of r apHy • 
4t 
^3,- Cy«topr<i9(i^ao|^ f^ttr ^eUi in «»<»d o i l off .itytttiloo r«fo»a« 
^norfiai«> reports Hme e a r l i e r i^!>0ar9di In tte« l l t « r a tu r« 
pfyaat ttiBi oeoiirr^aet^ of ©yoloprtipeaalct fat ty acitlir (ai*rA> In 
»©»<! ollfs, fho 4avolO|ja«at of rt^oently dl%ejV(pre<l «li*4iint 
fSfit'Hrt-'ts fsf naftlyi»*i IsVf^  (11fiel«'««5| ttio ooe*rr»*iie4» af t;tese 
a<2ias l a a aualier of so«!l o i l a , K»oi*atly vJi'FA hfWe &«eu tii« 
stibjoot of mwh luvft^tl 'jatloa dae to t i ielr {jrofmiatl biolo^^ioal 
«ff«%ct«« oa finlaffls tmd c»»CGrcl«iO|?«?rtlc jtr9p«rt4,»!'5, .is a par t 
of «?ore«»«ta^ pp>f,rajs«o *»ia3<S nt tfie ««faix'a far Blolo^jloally 
eotl9«* cysrolofsropana aclCs Ifi tiarl>0osoa» Ke«tl o l l e , I t eea fosiiitl 
*^ *'** .^ ^»H,t<>^ r»atoy>.'..^  «if»od o i l s re-^ .i-^ wil©*! t» ^nsd t^tieii t e s t ( red 
colonr fth'^n h«at»<l wttli 1 1 yolut loa of sulfur l a oarlioa a i w t i n d e ; 
tndlofttlnf th« or!!*9#nc« of GVF%, Tli«r«for«, tiio seeil o i l , not 
f»r«»vl«wi«ilf ftn^^ly*!©"!, W#I«J tlioroti^.tily sttKilod to e<tl«iat*f ana 
©nnr«otf»rl»rt t!i<* Ifidlvislur.l oyolopropetioltf aclt^ts. 
I t l«^  wf*n Iciiowt thr*t in TihQ aaalyf«is sialvallo aol^i 
fi»»«ft I** iia<ikf}iS by t i n o l t l o ^ 1 ^ |i#nit. Fyrti»»r ta« tii^rmolabll* 
natnrff of C!l*f4 has hB^n m% at idlt loaal di«advaata|;« In i t s ULC 
ini«tysi<i. To ov«roo«)p these dlfflott I t i e s naveral invas t lga tora 
fsropotair tiy^ra^aaatlott, methjrt m^remptnaf and/or a l l r a r a l t r a t a 
<larlvatl««tlon of ««t»qrl ewtam oootalnlag CFfAf {trior to HhG 
tmnlr^i «• 
45 
f«tr«l iwi« «th«r • y t r M t i o o of tb« •rtt«h«<l needs of 
I twt t loa rowCTW yi»l<l#d 13,3 4 o i l . s««d proptr t leo mad o i l 
«n# t)i«t ^Mtfl «r« flttwnairifliad irt falillo 3 . siQaAtltatlaa of t o t « l 
<<7ot9firof}«;iol<f ^Mter ta l * br ttoo mitnoA o f uar t l t r f t t la ts 9too««4 
thm nrrt-^ ^n f^x of l * ! ^ I i j iml^'lit of cy«lopropi«aoiil ae ld . Tiio 
o l t sliaw#d t f ^ l e ^ l T4\i «t'4a«li» »t Y ^*3 f« r tfi© eyislopr&fi^am 
maimtf. I t s a o t ^ l Mster ha6 iha {^Haraotirrliitlti fH liiwtid for 
the oyolopropeii# «oi»ty «t l^iiiB e**" , Tbdre »ii9 ao l a a i o a t l a a 
l!3 thv, liptmtrvtm of a fiytiroxyl or tprwl»tal ' io«tyl«ale gruaps. 
TTift t^ V "^pffotmsi of til® o t l Iridloetftvl ao ooujut^etlon. 
Til© lanthyl nntmr of tn« o H wa» oi&tairt#!l liy &as«» 
entmlT^ml trmifiei iteri ft cat ion mid wo« sxajalaed qaall t a i l vis ty 
t»v rtlr<iot, r®vsr»««S-pH<i«®, imd urgootal loa tm tt»la^. .>t»rc»ll i i 
fo»tl<!» osterfi «« t»i« oy«lopro{}«ROtd aoltf ntferenoft* i>lroot 
TUT nhoiwfl ofiljf »oa-oity«;«iimt««l noldn* rba rev«r«e<}<-i»haiso fl«C 
r«iro«l«<4 « ni>«t fi«iir tti« Mtarttng point 6orr«8f)«)ndlii^ to tli« 
•not onHtlittttd W J» fOftl^<t<| tunturm, Cloar «pot« of u»u«l 
o r l t l o o l i m l m woro atoo o l i ta lno l . Arg«attttloa fUC sliowoit 
•9ot« of «fttariit«t» aMiiio«ao« and dloat p « r « l l a l to tttoa« 
•lit«tno4 fro« j t . foot|<^(| o t t o r t rssoWoit aloticsldo. 4» 
(Ml^ltlOMil o|iot t r « l l l n $ Jtt«t t»«hlad ttM spot of sstAiratss 
wos oiisonrmi iAl<rti w prssmnsd to lis At« to tbo prssoaoo of 
CPfA l a tHo so'94 o i l . 
4G 
Thm f a t t y aof<l em^onitimt. of tHo o i l «ra» det(»riilii«d lif 
ni*C of HUithrt «<*terii n f ts r trttfttomat with satarated sotat loa 
nt 9 i ivAr attrat<» t t i fib^iotttti^ ^letlifniol fol tovi t tg llid firoevdMr* 
of •«etwi'»l'i»r £ t ftj[, PTmaftly pr«;i«^r«*i j>. ffiKitl<a» « i t e r s «cr« 
tr«»«»t«<l i i l t l i silvp'r ni t r i i t® aetfiianol fo l lo i i ln^ ttiis move 
|ir«WfMl!sra» T!ift ©atersf O'Mtrtlain^ iit*»re»lat© aa^ ^alvalato 
itertvftti^os tTnn obt«da«^ w^rre n*»«tl i n t»I*U cwalyftisi as rafer«iao« 
stsBtdars!. Ooa^arl*!?*!! of tlie r e l o l l v o retoot la j j tim&B of tli© 
('ortvatlv©© o f j , fo^ttdf| «?«t^ri» R'S we l l as tnose of j , r&mmum 
«8t«rs a lear ly 0stR'iUslie<2 tSi© prasciica «f liotli s t«roul lo m a 
i inlvelto aolds in t?io seed oil of ^ . raiaoy>'i« l a at idlt loa t J 
th® csoErv^otlonrtl f a t t y aol^s. Th© it^uimt of fsttty aold obtidsted 
Itf fitc mialy^l'-t a«|r©®s f u l r l y w»l l wl t ' j tUni ot>tMlu«>)a by il-'<r-
f i t rwt l 'TO, 
Tn oonolitsiofii I t m»y b« a4il«d tftiat tUm s i Ivor n i t r a t e * 
amthanol aetHorf of «iUO oaatyslii i « t^ s^tttod of ohoto® both for 
otiaraet«»rl<iliif and « « t l « a t l n f tlio l»divi<jtial (<«t«rmillo ana/or 
a a W a l i o ) aet^a l a tli« a«a<i o i l s * rtd« mitliod of aaalysia iiaa 
ttia advaatat* of not raaat log a l t t i tha otiier ansaturstittt j^elda 
iiraa«iat I n ttia o i l . Tbarafora^thla t a e b a l ^ e ^«» tMmn aaa4 l a 
oar l^jtiboratory far t&a aaalyala of aaa4 o i t a oantittaiui, low 
tava l t of oyotO|>rapaa«l«! a a t a r i a l * 
47 
TsblA t i l 
f>ll c*rati*iit of thft »a«{l, i i2«5 
l*rntMn oonteot, *l w 5|,023, » 13.3 
l0rttn« v«»l»ie C^lf*) 109.5 
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4 . 3 
1.3 
48 
mill 1 » • • — » — » . » — — I I i » M — i t 
^ther (40-40®) ta a :ioifil«t apparatus and tin© salir«»iit wa» 
an;! tfi(^  re«t!itts ATQ >»imai&ri»^& Its i'a&to i l l * 
twtri^ ^n .oolytr^ rp>^etlon 
A Hr>lutloa of '^ull^r {il in OJ-I t'?.'?! jjropared far tu© 
«a^ »i3ce^ with <t a l ) tli?i al»«v«i r€tft|,@iit» fha roaottoa '^xtare 
im« tliftii heated oa w/^ ter bntSi forafew aUlmit©® t i l l JL*- Um 
liollml off . *^>Ji icn^atttg thtt t«mt tulie l a sm o i l &atli ( lt i- l lS**C| 
for 1-3 hr, a r«id o?»lortr oiiM'aet«rlMtio of CJP*FA wa» d9ir«lo{>ftd« 
TH* qaantltatlon of totiil oyoloprop^noltl aiatartal WM 
«orr|«<t oot ^f t i trat ion of imlgHod onoant of tUm o i l «dtli 
^•|!t b3r<AroK«ni broirtdfo aolutloit tt»iii4 oiT«t«l v io le t as an 
Is^toator at two iSifforoat toaptaraturas to a t»lait»tt*fraoo 
aa<l fioloty tHat oo<'«l«ta for 3a aae. At f i m t tme teaparatura 
»a» •altttaiaaii at 9*C atita^ fivo* tha apoi^ aeid oontaata* I t 
finra 0,<ll of af»o«|r aoi4 ti«i«li aoald aot Ho dataotad la M^rlo 
49 
^ 1 ^ rLC. Tilts 9pttty aold pr»ii«rftt l a tr««tt ewtld not >»• ««rk«tf 
<i«it« THta t)ifi ieiip«rAt^r« WAS rAi»«d to $S*c wsitt tti« ai ixtar* 
wiift t i t r « t « i a i ^ a id « b1liiift^«^eea eoA ^<H8t« f^^ fi«»r<»««t«g« 
of tti<i oyQto^roiifiaolfl enatmit mm» oal«alat«d toy ta« nAii l r ioal 
«mtftttoii« 
Frfnarettoi^ gf «iy|iiyl ,ff itf^S 
Tlift f « t t y ftoiel tasthyl 0st®r« >-»jr& prepared liy t m a s * 
«^t«ir l f tc«t lo i i <»f tli«» c»tl ( t g) i n l a « l 9 f tfbftolut^ aothtisaol 
t^at omitala©^ t •  i«'>illa8i jtntHo^lrtii, Sh^ r«aetl?»n was ailu-weil 
to nrtmfi®^ ^ r«fl!i?8rliii*| f a r 23 ^n mml t»e» ra^ultt^ig a 0 t : ^ l 
^ntmrn w«r« tfi^a Qxtrt<tote€l wlt ' i attijrl «tfi«r 0«i a«ual natl 
©Tt'ttn^^ ^ a l t t a t t v o l y by Vi^jrimis I'W t!*(5ltfit»jat» p r l a r to OLS 
«i««tlr«ti «««itfig "*• f<Hitt<1a i»'it#rt «« r^ternaoft atifvitt^rd. 
?r«^p«y«tlon of w t l y r n t t r i i t « <l«rtvnttyf» 
A %Q9 «i; nort loi i of MHitttirl • • t « r » of j , r«ta08a« » i l 
wi» t r«at«4 idt t i gksolttt* Mithaaol (90 « l } H«^r«te<I tritte 
t t t v « r a i t ra t • • r M r««et ioa « « • atlownd to proe««dl at roaa 
t«i^«r«t«ir« i d t b a t i r r i n g for 34 turs. flio noraat ttttftjrl 
• • t « r « tm4 ttM reatttton priMlttots friMi «greloi^ro{Mitt«« vara 
raaovarad froat tHa raaotioa aiyt t tra toy a«l<llag iOO « l of 
M a t i t l a d watar m'i a« t ra« t in£ wltto attoyi attiar* ftoa axtraata 
WT» Uriad Of«r miMf&rtmn aotttoM aotfata aa<i ttoa aotYant 
a*ra»orat«4 i n ttoia otroaM of a t t r o f a a * Ttoa aat l iy l aotara of 
50 
! • iTootltfit o i l 9m AtfliilMr trm»tm«nt wttft « i l r « r a i t r a l » 
wntliAiinl r#iiiilt4»(l in thm forM^iiion of tho noriMt aotfeijrl ««tttr« 
as wft l l us ttm derlirAtifMid e^Ql&pie&pGU0 ^9 l t i«9« ftue « i t i r«r 
nf trntm imth(mf*l tr<*at9di awithyl @ftter« of j » riw»»Xiii aadt 
J» f^^ott^fii « i l s were rua I t i t o tUe <«i*S ooltisia ander i a « n t i c a l 
cnn^itiow^ to ei?tirt>lt«ili iwBc! ( la^nt l te te th« Indtv ldua l <*folo-
projjonoirt C«t«rG4il.i8 «9^/or aalvctit©^ actti |3r«j»eiit i t i ^ . rR«o«aa 
Sftea o i l , I^» TibCI t l«t« t 3 Ki^'eo 4a 'inbie IV , 
nfovt<l#<l w i th f l i i«e loat^at tor t ^f»t«otor us ia^ i:cki>-jt eoluAtt 
(??ft 3C 3/13 l a U Tii« ««»fjar«tloa wau earriefa oat IsotlUfirsaftlly 
nt !l'>')**n, rii0 t#«|i©r«ti»i*««iii< t lw In ldo t i oa part M^a«i afituotcnr 
litonK «r«r« 3O0^C« ?«ltroi;eii «t « f l o v rato of 3Si) al/£ir was 
tl^# ea r r i o r p^ as aort ehart tt{i»«<l wa^ i l l a /H r , 
51 
! • 3i i l t i i , C«H« (itiTO) •Progr*** im tJi« ektalKiiy vf Fata m4 
f^ii<f9ii9 |»9« iM« 
3, llotfrtg«l« i U n t «k^ S«ttitfJr*» C*H., Uipidt, lOtSOa ( t 9 t f ) « 
3, !>liittaor9 !i*i>«t ipmnw^ O. f , and iClol»«i, »•» ii>ld»t 
toiitJi ( t t n y . 
S, <telrii«i» f{,l3«« Uptm^ tmtl09 { i 977 ) , 
t i i t « . , « i n t ii^fih 
§• 4h»fi^t P,« 4iifli«i!t !•» aaS Qmmt 3»M«t «!• i^w>r* Oi l Oban* 
Gti«»« In<9., t i S (ltS9}» 
1 1 . Ga«atoa«t r*!)*! ^« Cdaa* S«««« 1374 ( tdsa) . 
13* Aiiaarly r«ti«» 0«sif (3*A*t Oaaaa» s.H*, aii« ^tekara«, «•!{•» 
r»d« iT, Appl* CHatt., 34t97 ( i 9 7 i ) . 
13» 9»1 fi lter,« C*»«, fttaoa* ni««» Mi«a, f.X*» l«alMart i»*Wp 
CH« 9 « t f f , l«A»t ^* Org, CHaa., 3it3903 ( i 9 § i ) . 
t4« Xaag^t ll«r*t <Hi<t Sartta* i l«, riirt«iiia«*» t i l 134 ( i 3 7 7 ) , 
18* llirla«t r « C «a4 Iroii«» »•# t U 4 « t t3ilftOft (1077) . 
1«* S M l t M r M C*tt*t « t l t «« i f«l'»} i<«ma» @.ii*» anil ««l f f« I.A«» 
^« Jiaar* diaai* aaa, , 3311417 (t9#0}« 
I t . Uarrtat b.^.f llal««i» it,f«« ana fMitalty £«# il« A«ar* Oi l 
f2lia«» m * » 37tS33 (1340)* 
52 
r « t , W t t . , 4§3» ( i99« )« 
90* HwAth^Sr^f C*H«y Wllnon, T*!**! 8«tf»^ a«f«f and ^ id^Uie l t f^ 
0*l!*# i« Ori« Cii*«*f 3 T | 3 t l 3 Ci96a>* 
33* ftnlifiiiotiy « *9» , Aii« SUliiftiiy H,« l l i l d . » iOtfdS < l9 f8 )» 
fsttret {i97r), 
34, mtaaaia* a*» 41iMidt tf*0«, ana Qmrn^ S.M*, i M d « » t9t78(i98U>« 
^ * Aliii4id»lr*| ^ . S . i <^naa» 3i,ii«, una Q^mmp i*M«y lH<i»« 
( l a preiiaiCt930|« 
m* '?Dkatat« O.t <l* ^A i * * Ott Cftfin. ^«e«* S 3 i t n ( 1 9 7 9 ) , 
Chcin. riiorp* tjA|ild»»i aOt33l (1977)« 
SS« 5i«lt)it''>^*f C 'R ' t (t9tO)|wrragrasis l a tli« aiif»«i«tfy o f Fa t t 
Ut i tdnt 6 l«17 ( i d T t ) * 
.10« CoaasHar, B*R»S«« aad 6aastoa«t ^•&*t l b i d « i 9 t i 3 7 ( i»7d)» 
9 1 * iCIataisi. n»« Plat taar^ il«&»t and ^aaear^ Cl . r , , i M 4 » t 
13t9iO ( t 9 T 7 ) , 
3i«« ^ a a a l n t ii«%«f Ahaad, ^•&«» mmad^ if^t aii4 OaaaB» ^ • ^ • t 
Abatroot of i i i9«ra | l a t a r a a t i a a a t Caatr«»» <NI d i l %99d aad 
Ott^f !f«« DalUt* P«il, »">!«» 1979 ranar ad3* 
k* Sa«aB« 3«Q«« Stiafvanlt )l»««K«t Abaadf !«« ^iwaili, r * , aa4 
Oaaaa^ S.lf*, J , Iaa» Glift«, Sao** ( l a pt«aa)( 1 9 m * 
33* S«lt l i t^r«« C«R«t Matfrlgalt »«1f*f Vatalal«4ar» O,* aa4 
r i a t t a a r , « •&• , URt4s» 18i7J« ( 1 9 7 7 ) . 
33 . HtnataJoaaiEt K»l«*t 3> t t i i , C»it*, 9«f^r« M«0, , aa<t t»«lfft I«A, 
J« Org, Clia««t 391313 (19«4)« 
34* 9«l«h«Jr«9 C . l l . , l i i n l i a t 9 |340 (1974)« 
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Sf« r«i«rl« M.S.* Kt«iii«i» 8«» iui<l K«rl«, n i l * , iHtd. t AST ( i t t a ) . 
§•• l>o«»ttt ft«(?*t A«« noiiltiiiat C«Y»» Cli«a» Xftd»« 4T0 (t9«9>* 
^ t , ll«liaiiiioii| H.B,, Had KI«t«Mtt» M,, U9t<l«f t l t iTS (l9Yf ) • 
9i« Ragwwmiii <^ *^ *« harl«y F.tt»t ^ol<f« I«^Uf aad 3«r« I^» A,^«« 
t»i<f*» atar i (f9«T>, 
S9. imm^ n*ti»n,9 Pron* CftAoi* ioe«| 199 (IMQ)* 
4(1* fAfwasent TI«-4»tClM3)t "StiKiiiottt Fl«nt f«2rfia9flr% «><l*t 
<tiralay T«t Aeai, Pr«a»« Iao,« 3i«» York. 
4t« Caaliio* a*0«« flir«^hiircf A,» loaesf ,^ ;«<i»il*t aad l«o««« a«, 
J . Chei* l®9 , , 4 1 ^ ( t 9 i 3 ) , 
43, 'i|»ri»9li«r» HvVtt ^aler. H*. SafHer* ^. t aad ilataaa* '.Uf*^ 
Al»»tr<iot of Pe9«rs| 3§t!i r i t l l «®«tlas of tlie Aaor^Olt cu&m» 
300«« C}ito«i% t i l Oot*« 1094y Pes^mx^ 33* 
43« noaaottf n»f i*p&rk^ ^ »A», fo«« f»I««« «a^ toeHoat a»a«i»,» 
Proo* C!iea« 3oo«, 419 (1904)* 
44, 3|iroeher« n.f,^ ^lolor. {i*t 3®r3»or, $!,» ana Ootaaiiy §i«r«t 
4 1 , Bagbrt ^.^. f fialtti«Jr*« 0*a*t «a^ wolffp I*il«« Clioa* Iad«» 
1«IS1 (19i4)« 
4ft. Nikolai 10ai^t ^•^•t *^«i«>'«f ^'f^** ^alti lt lr»« 6.M.» aad 
wotff, I .A.» ifooti«alatr3r, lO i i lMS (1967). 
47. llatiay s * . ^SATlt A*^*9 «B^ i>3aaa« 3,il.« Cteoa. Iad.» 
«r Ct«7S). 
49. Waotratlolit fH.O. Tliosl9» AtliarH ^taoUa UalvarollTy AUiara» 
(197ft). 
4 t . F l o H I l , A.«l., aatf l l w i , l . H . , J . laftroat^tog., aatfftl (Iftftft). 
50. ftoO|g|0| t . J . t SaY»roon« r .» .» «aft Fr«oaM| J . r . f l f t l4 . t 
4 f t i f i (tftftt) . 
5 1 . Bavta. ••»•» Wal lM. t..!*., Ooo««la» <f.a«, «o!Mo<f4or, i .K.» 
«a4 tloioaf I .A . , t ipMa* 4iaS7 (19«9). 
iot*» 4«|Ttft ( t i f t ) . 
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llftv* Fr» Corps* Or«a*» aSlSftS ( l 0 7 i } * 
M . KftrUtki i t i i * A*, l l» td . * 9«t419 C i » n ) * 
89» n u t t n e r t H.D, , ana I»i9rta«.t«lil, X*t L l p i d t t , U 4 t l S 3 (197 I» * 
S9« Plat t i i«r« a«D*t 3pft8e«r, 0«P*« ana SI«imii it ^vf Mm AMr* O i i 
Cli«ii« 3oo«« 3 4 l S l t (1977) * 
97« r«)ni««W«!il« !C«, Pl f t l tAf^, 3*f>«t Bp«iie«r» (3.F*« and t£l«l«ffii» i i .« 
^4|}lda» t4 id9 t < l » 7 9 ) , 
S9* Pt«tt i i f trt H*I>»« Wttitoy fC«i emd OoittaHf Di*^ J« ^«ir« O i l C&ea* 
Soo*, 891331 (197S)« 
" t i l 30 (t!»73>* 
60* P<it» ?*T«%t !l«iil]r« f2*S*» and UaiMiliiiiidr« » S * , !4pt<3a» 
lOltSS ( * 9 7 5 ) . 
9 1 * ^litelitf OtttSf 1*»» «ad Cbtuflt Q*t ^^ ^ O^oaatos* S e t * , 
t a i ^ t ( 1978 ) . 
6a« Spaaoer* G*r*y l* l«tt i i«rt ii*&«i ana Hlvaa ^*» ^^^ Aa»r* O i l 
Cli9]«* «l4io*, 841137 (1977 ) * 
83* Bi»l|«r, ^ t * <i»^ i f r t t ro i i , H* , M i l l * !}l«i>b«}ail8trjr« 4 1 t l <197a>« 
84* Coopcrt S I * I * * and 4iid«rvt l l*w», J * 01ir««atOj|* J« l« t 
131407 (1978)* 
88* A i t « « t i n l l « r » X*» l t i ia *« I l 3 f 2 3 1 (1978)* 
««• W«rUM»<tr*» <r*I>*, J , AMr* O i l CSMM* S O « * » S 3 t l 8 i l (1978)* 
«7* S«li«lfl«l<i» C*H*» AiiAl* Ctlf«l»trr«« 4711418 (1978 ) * 
88« f4««*» •!• A««r* O i l OlMi* Soo*t S2t38 (1978)* 
89* I 4 « « , , 1¥14*, 88tS10 ( l 9 7 9 ) * 
70* ll*r«ll« ll*i^*9 A««t* 01i««l«tiT** 47t3437 (1978) * 
7 1 * «;«fllt i i ir4tt fi*» Hid £l8«B» a*» J * C i t ro i i« tn* i i38t349 (1970)* 
73* 69«f«rp i l* i«» aM i^ Aii4«r9t M*ff*» Anal* CbaMlatfjr.f 
14t l949 ( 1 9 7 4 ) . 
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74, Cb«a, tl*!I.S«, wid Linrett, G , , C U M * l a d * , 878 ( l»7 i i ) , 
79» C«rt«r, F.b«» and Fr«imtoii» V « U , ati««, ii«ir*» •4|4»7 ( i 0«4 ) . 
76. *fteil!i» J .H* , 1 . ai€«. Soo,» 313 (19S3)» 
77« 3tiim;itoxi0, P«d«, and Vleker^t -'•^^•* ^attir«» iSOtidS ( t981)* 
7*«« «l«eF«rl<Bi«. U U t -^ea«toae» F, 5,g ^ d Vloki^fyy 'l««i«, 
l l i l d , , i7ti$3<l ( t957) , 
7t» Horrla* {'•f»» aad H a l l , 3»W,^ 0!i«ta. Ind,« 32 (19d7>» 
SO* -lovnasp <i*7», fiad eo^ktfiiit c«T,t ?«t* iittt*, iSiatet (1363>* 
«}1« ^afat !»•&•« M8d lietaert a . , Ui i ids, i i tO <19d@>« 
d3« Jotmaoa. A*H*, Paarsoa. J«^ %** afieastoao* ^*S* , Pogertr* A*a«, 
aad if* ai<nfaa«tll*, i&td. t 3t3as {1^67). 
93. Aelmiiat '^•^•t ^ ^ fioopar, 3*?i«y «f« ^M»r* Oil ciiea* t^ «Ki«, 
47|535 (19701. 
94« ^adrlgftl» a.V*, aad 3 » t t t i , l r . , C*li*t I4pld9» 31407 (19731* 
99* Cara«Ua»t l*A*g Haaaaada* f * l *« aad ibaaot (y*G*» J« oKti* 
raod Agrla*, i ( l i t70 (t9fi5)« 
96* AlHiflK!, ^•0*t Haanaia* ^•S*« ^^ bAad, ^ . i aad Osaaa* 3*il»t 
J* Mar* Oi l CftflB* Boa*» 33|d93 (1979)* 
97* iUiaady $l*0*, !!aa»ala« 3*^*» Ataad. f *» aad Oawuiy J*M»t 
7* ^^ai* Food %rl0«» 39t434 ( f979)* 
99* i«ti<iaaia» ^.y ! ) i ^ t Mt«» iOuiadt sf*0*f Aaaarl» A«A*y «uid 
Oatttm^ 3«». , ra t ta Sat fas ^aatrielia*, 93139 ( i9i ia)* 
99* Babn, Ml*, Oaaaata, S*, ^ s a d , M*0*, aad Oaaatf <i*it*t 
l l i td * , 92t«3 (1990). 
90* Almad, if*fl*, Raaaala. s*ic*, aad i^aaaa, i*ii*t J* ^a l * l^ aad 
Men a* , 391373 (1979)* 
91* Slddlal , t *A* , Oaaaa, S*^«. *lali«ara% l i *H. , aad A^ara , £*T*, 
7«d, I * Cliaa*t 9t3Q9 ( f 9 7 l } , 
93* 9aatt 0*A*, Oaaaa, S*V«, aad ^b9araa» il*M«, J* a i l Taa^* 
Ai«ft* af ladlAf i t 19 (1974)* 
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t S . 4ll««d»lr.» «i*^«, AlMIAd, i l .U.y OwMl^ i . M . , Wld B« l tMUat t« 
i . 4 o ei i«t , Phjrs* U p i ( i « , M i a » ( i 9 T 9 ) . 
74(11 )t2«» (ta»«)« 
riifiort«d tbr Cart«r . F«Ci«« man rriuqitMi» V*!*** i n Cli«a« 
RftV** e4i497 ( t 9 e 4 K 
9 9 . Fastri!* P « I * , «nd Jait!i» J . C , J * Cliea* «^oe.f iSlB ( idSd) * 
P*S, , ,l« AMr* O i l Cli€»« aoe,« 4a t8 i9 ( i 999 |« 
93« jQvaaSf ^.f** ffii^ tlopkias, C«T*» r«t« I « t t«« lS l3 td7 (19&S)* 
99* fiteoitrtf i l . ^ . t «rttrfi«»9t €l*f cuid Smal ts *« i« CHrooiitog.t 
aOt35 (19S7}* 
too* ^ i teoa* T*L«y i i a l t l i y l r * ! C«^.^ aad i l l ieo la joa^* ^ • U , 
cf. 4a@r« Oi t O i a i , ioe«t 391099 ( l 9 0 l ) « 
tOU mmm^ T,%*t l(»t^«t 40t309 ( i 9 « 3 ) * 
103» 0« l l« r« imi <f*U» nad SoUlaali, f t , , aaat* CIi««.i 33>7a (1999)* 
t 0 3 . ftlreti»r» n .w. , l« i a » r . O i l Oieii. Bmimp 4 t t 4 ( i 9«4 )« 
104, T««a»t IM<f* , 4ai999 ( t9«S} * 
108 , <ti^a«l««r» S*l«.9 Ukffy S»p,« aad ilopkias, D*f .» l i i i4«« 
48t8%S C199S), 
too . ft«Jn« P«K»« «a« Haiaar^ a«» i i o l , Ctiaa*, a4tt379 (1907|« 
t 0 7 . JalMaaa, A*a*» Fagartjrt A«C»» Paarwaat <I*A«« Sliaaataaa, r .^ .g 
UMI Aarataa* A*« , , i4pld9» i l 4 < t909 ) , 
t o o . raada, s .V . t aa« Haatfa, l « r « , I . B i o l . Clia«.« 3491 i S M (1970) * 
too* l«aa» I>*J*» Waiaa» !•!{•» «ad ^iaalmliart i i * 0 * . Caaear fiaa«* 
tiiaita (tooa), 
t t o * OtaalNiliarg R.O.* Valaa, ! •» •» intai 0««l*« Arara, J«l««» 
v t l t t T«» aaO »iiatar» f , , i f a t l * aaaaar l a a t . g 4 l i i a 9 3 (iOOO). 
t t t « I«aat 0«tl«t Walaat <'*M*» *»<! ataaMiatiary l « 0 , , Cwiaar A^t,^ 
9tt9oo (tort). 
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S»{,«, Ponltrr Sot,, 43iaT3 {l9«3)« 
119. "ietiAtbUt f*.i*, and f}iiii<l«ii«rt s«U, it4d«» 29$«91 (t»4fl)« 
0««in, S,M,, Chmm Iiid#» ( la pr««t)(i^O}* 
I1* Cliftrlos^ D«9 QAst« 0».4#» and Ovmmf S.M*» ltii<l*t 379 (i9f7)« 
9. m«f^» 1*9 4aaari, A»A*i m^ 0$a«B, S.M., lliid«» 929 (i97a)* 
114, Affar«<»lt f»^»» ««ad K<»rl«Blle!it J» Jel* Ioa» *i«s, ladio^ 
4l l0 (1949)* 
119« iCIelmm. %^t Saitli»lr«v d U . and Yat««t 3.a*« <l. .\Mer. 
Oil mif^. Moo., 431199 (198SK 
11«» ^Itftlton, !*«?•, M«ftrzi, j^ «i:*.f aad i»«tal» C.B,, i« ioi« 
rood Airte*« at 143 ( i tS lK 
117. nilditetit T*P,« m& Me^ ra* >l«l4«t J* S»o« GIsea* Iod«, 
69s 144 (1044)« 
t l9 , f)lEtgMrA» M,» K««atio» !?•» A<|iilt, Jl*t end a i^^ aant ^*t 
fut, liott*, 3003 (19T3), 
119. Arthttr nnd gtt«ftlKitli Uoto* tbe ooadoased C&««leal DiotioaafiPt fth !?««•» Holaliold PitbllstilBg Cor|ioraUoa» Mow rork. 
130. Tfoplrla*. C,r.t aad Oaraotelat n,J«, 0«a* Jf» Clioii*, 
ST1TT5 (t9S9K 
131. Cliap«fta» 0.» J. Ciiw. Soo.f 131 (1993). 
138* Oiiaotoao, r.D., •m Satrodaotloa to tHo CHoalstrr and 
91ooii»aliitr)r of Fatty Jleida and tHolr 6l3roorltfo«% aad Eda., 
199 T, Cliafiaaa aad Hatl I*td. 
fHEOHSTlCAl* 
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Dnrlni in© f lrtt <|aftrt«r «f pro««fit ototary ••^y U t t l « « M 
&;fiOfm at>oat tlie noehanisai and «tor«ofi!i««|8tiT ot rttaotloas of 
doubtc hon^m Witb the groniiig uitfiorstaiiiiag of tli« n«eti«ais« 
of ^Tt^nie reaetions^ tb« oootrtivtrsiat pro&lcwi of orgmaie 
fthflidlatrr wfire gra^altjr nolred* Fater aoidia gaaaraltir aadttrjio 
all olftinloal reaotloit;* of orgamo ohasiatrf* It ta rlgHtljr 
pointad oat that tha dtffaraot phaaas af tha ^favalopaeot and 
prograaa of argaate ehaalatir ara battar axaa^lifla^ tsy tUa 
general parfaetian aohiavad W the ohaatatty ot fatty aoKIn 
4 aamy of tlia tltaratura ravaala that the n^ e^ ultai 
ahtfdlada W the diffaraot groaps of «erkara at aiffaraat tim&n 
hm^ led ta the intarpratatloas whieh are ooafliattagt as far 
a« the Meehaat»«i aa^ i atareoohaivtetry are eoaearae<l» i t la now 
raati»«<t that orgaaio ahen&atry la , to a large axtaati the ata<ly 
of raaettona of faaettaaal groupa atth l«portaat aaotriiHittaa 
of palar« atario« eonfarvatlanal aa4 aalghhoarlng graap affaata. 
Fatty aetdm potaaaa a degree af palarity, lanto aheraetar an€ 
l^dlragaa haadlag net typioat af fate, rha hy<traxyl groapa, 
Aaahla hoada aad aeter llakagea pravlda raaatiae el tea for the 
praparattaa af aeay aaaftil ladaairlal tfariTatlvaa* Advaaaea 
la the aadlflaetiaae af fatty aheaiaala aaa ha Made la a aaalier 
af dtraattaaai eaah aa latradaetlaa af alaaeate Uket altragaa 
lata fatty aald aalaaale ta prepare altragea derlvatlveai 
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ftii«riii« l a t« fAttjr «old «tiiiiii« to prodaM tlmam'^r99ting 
pro9«rtl««t plio«Titior«i« t i i t« fa t t for nae «• lutoriOAiiUf 
•tttpHttr to t ^ for* of sitliili«i«t • r 9th»r mlt^imr ^^HrmUmB^ 
flit0911 for long oliotii MfaootlMiol ottoironoo imod oo p l « t t t « 
olvoro aniS nddlttTo to p9lfm»r» ond lioroa to prodtooo borato 
ootero. Tlioao 4flfToloii««tttii v i l l prolmiily oxtoiid t&« oitpUe*-
ttoa of fat» and fattT ootd dertimttvoii ia now onforoooii vogro* 
Mont rioeotit c!9irolopii«at» l a eltoxlotrr of fa t t r aoido. 
b«giBt ftro»« tmo to dftto, Tlits portod ts oliiuraotertsea by a 
jiorton of imroattgatloiio oa tbe ooii-Ksla»fiiettl reaotioits of 
futtjr ootds« Ttiaso roaotlonn tnolodo oxfttorooriitioii<H9e8Niroor&« 
t loa , tyS-opoixido r«arrA^gottont^ crolodoli^diratioay ai l j r l lo 
ttalofoaatlon^ oyolO|iropi«ifttion« paaai!olialog«a addttiooii and 
reaetioa* loadlag to tlia ayattiosla of nttro^aa aad aalpimr 
wialofi* of tbo oicfgeaatiDd aetda* flia ^rowtti of tba orgainle 
attrotan ebaatstry dartag tbo i»«»t f«« /aara liao eraatad 
aoaotdorabta tataroot to tba aratlioaio «od raaotioao of 
aitrofoo-ooatatatag liataroeyolto ««all«rtas eoi^ooado^ taoladiag 
tliooa darlvad froa aaoataratad f a t t f atlda* 
GO 
^ttro«»ii i>«>af ttttug Patty 4fttd i>Ttv«tAyff 
fh9 t^tty aoid <!«rlvativfi8 elmln 9ub«titat@di ^ a i t rog«a 
w*r« v l t t i f9« •«««f)tloast rathor obaour* liOiaratory eur los l ty 
imrt ncmw *i)%v« «{»pi»r««tly b«en faand i n aa tura l soarotis. 
niii««{lcial «etl^ od«« (If «al»»tttat los nl t ra^ea ta tlie f a t t y a d d 
cf»*ln Inftlttrtu tiif» n^^ititm of «n«tiac»«, i t i t r i l & » a^ atiier a l t r » i -
f«>n<»if speol^s to the rtunbl© boaas at the aiisaturittad fa t ty aolrta, 
in rii<»®at ypmrm ntm ssmtltetlo aietii»d» !i;>i30lalty thoii© iuvolv tn^ 
ii«ifii»ti?^hnl»f«n «^<!ttlon to ol^f ins^ Ui*ve &s#ii imrfeet^^l &ml 'auv® 
li»<! to 'iir'tfttioal proe#clnr« by wftldi aew ii i trog«»-mi&stlt i*t«ti f a t ty 
nti'* 'i(» i^^ *i"»tlvf»<i 0 3«i bw prepared, Jo^« nltro,^?>ii noMo^e of tao 
fnssfUftr 0r»nt!l«llmitf1 f^ t ty nol^iO^iUTStltiit** e tinw cl,«t»» ©f oiim»l-
onl lv tr>*llft©4 fa t ty &Di^n* Thft l'«rK>rt."¥nett of ttie^a ooapoaai!^ 
In ©Tneot<»*1 tn Inornfls® as prepr^rntory »at!30(l» Ita^nwe ivnd as t!i« 
rmaetinnn of tfiesa cow j^iouads are elaeldat®^. 
^ine# t?64 jttttdiea hav^ \i&mn in iie&^eBU to aaviMa aa 
tfgprovad atathod of f e m a t l o a of oar^on'-iiitronton dootia of kaoaa 
md oo»trollf««l itartociv»ai«itry i n cyo l lo , {^iloyoltct «ad ttatro* 
oyoHe iiy?ta««« flittw a va r ie ty of co«pciito«l« hm» beaa prapajrad 
fraa a la f toa aaeh aa ^*lialooaflftiaiat«a» ax i r i^ iaaat asirlaaxif 
3««vai(otldoaasy v i a t a a i ^iaaiaaa aad aitro«a'«>a«9rtoxy e9mptma&»* 
TiMaa raaat iaaa ar« baliaya*] to aewar by awati^iaiaaa 
• l a l t a r to iialogaaatloa aad liaaea taa naaa p8i»i<lohalO(aa«ftioa« 
f l i ia raaotioa baa gat i a ta rao t tag faataraa at tb raapaat ta batb 
ei 
•t«r«o(r««io)ofM«lstxT m4 r«g lo<st«r9«)««tMUnty . ktimu •m 
tun otAfta i» Ifittlfttftd by %ii«t pomttirm p<»rtt«tt of tli« rii««Mit 
tfiiS m liFldg«<l lat«r«edlAte i s bftU«ir»d ii» ii« iairiilv«4. ar44fti i( 
iM9^  %« fir<Mi«trteat &r iiti«ytMi«trio«t, d«{»eii«U}ig oa tiio u t i l i t y of 
tti« oiirl)^a fitamn to mem^Q&tw positive oiiargii* t&(« cttrootioa of 
op^filmi; of tfin briag«(t tatartse^iMte ts u^yially govftraed Hy 
e l^trcmle fiaotors. riiat ls« mm et!«liflaa ife cc»fa|ilet@a 6|^  attaeli 
of tfa« imiet«onHtIf$ ttt tha m9st positive oarhtm aton of tHo bridgod 
liit©r®frt!late* lHea, hawvisr, tHe Iiri^^iag tss Vftiy stroai^ mA 
fiost of tti4^ fiO'^itive elt^i«> tm e«iit@re<S on tu& bateroatoat atorio 
feotorw i>ati¥®ls|fi t&o «aall o l^ t ron io dlffor#«ic0S Iiotwota tli© two 
earboji ato«i^t «iiirt ©«»# of ap i^troaoli tof tti© oooloopHtl® (fitorio 
eoutrol) f}ffioo«iii» do^nmit* ^*nt maotlior mey^ th& ooiio of 
•ftltotroalc control* eorr«»poiicl» to tto» aireotioa of «diclltio» 
hAlitf fovoi^ff^ t»? owiii of ^<iii^«4kro««in$l i.i^.t at tHo t raasi l ian 
«tiit«» lvottd«tir«fikt!ig is !»oro ooMfilleto tnmt l>oad«#iilElag. l a ttio 
««*« of **fft0rie eontrot", btm^'-^mkima in mstrm eoii^loto i s tl^« 
tri i iwitioo state tm4 ooeaiag tAkos plmtd it% ttte dirootioii i a 
wHioli ^omtt-mtOiin^ is »or# ooailr aoooii|iti$itiodl« fHo ft^ooral 
Moloior li«tii««R f«etor« ^ovomiog oloetrooie v«r«ti» «torio eontrol 
of rioc*opoaiiift md tb« footoro ifovoraiiig i»ol«opiiilio ott^otito* 
tion br tho iWj «iwl sur^  MoHaniotto okooKt lio rooo^^aim^. rho 
•ratiiotio ohMiiot koo ot liio tfiopooat m vorioty of aottiodo for 
tHo ot«roooi»«eifto io t ra^o t ian of oiQfgon fttootioaa into tHo 
ooriMMi lAoloton, o * i . , wim Oj^aiat of opoxidoot {ir^roti«r«tiott 
G2 
• f 0l»fliiiit ur r«<fttetl9n of ii«tfMi«»« l i a t i l roevotljr i n * 
tiiM not Hftfia tntft for lUnotlcmal grotap* ooftt«taliiK i i l lr«g««, 
Slftes bAloj^ ems tt«a«tlly aS^ «%«r«oii«t««ti-r«tr to • a l t l p t « 
tioadw, « r«iit« ««» aarlftagfiit In wiiteii K-^H (>^«Ct,<ir«I) tiioi«U«9 
wonli! add aomsii ttm eitrbo«fcarl>oii <t »ii!>Io doa^. Ia<S«i«df niiwa 
f«i4|n# Airitle ('"^3) aiiSMtidii to mlt!^a«» mm Ajr^iloredt I t wa« touiaii 
a ti«afnl r«mt« for thm «itfir«^a«p#elfle tyatii««t«i of CRTi>«isatd8r» 
^_ji«trl^lii«s» lai*! oitaxolijlorif»s, «« tmll m o!..»•* or tranit-a-Mstmtao 
-mlooholfli • 
Orgmiti! «xld#s lwrr«» li«f»ti ©f r«@eiit lutereat t« piiot»-
oh^al (Fitiy^t l a fgroloai<!itlcm« nml a« j>re«rar»ort to «n4a© 
ftsti<3tloo:»« %rtIi#raor<i Ibii aiatiiti^ ent aa«) aa^te(it»rio otifuraoter 
of tlio ®3it<^ e faitetliDR in l»tSioat@ff t»y i t s pa^rtioipatian ia 
elaotrophllle a« welt m auol^oplitUo rmmtioimm ilaee ^ti»roo* 
ftpAAlfte ai«tHodl« for tito latrodtietloEi of in Asltio futtotiott iraro 
not «f»tl tEOOiMi, Iho fo»«tbl l t ty of tH^ o^dlUoii to oiofiuii woo 
• t w t i l Oft. 
to ottt4ylfii tuo otftfttiott to aa uasywittriQal olof la 
ffOllaiCHft*, tli« i^rolil«a« of • • t iU l lo l i la i . orftiMtfttioa ao wall «• 
«toroo(rott<»)olio«t«trr io tbo aiKlaat «oro faood. rho i4aricoalltov 
rata Is oftoo laapiillOi^tof Mid aonaafooatly tHa goaoral tara 
roflo»«atootlTlty to <l«a«iniio dlroatloaal • • loo t iv l ty l a liMitf* 
ftroirirlnf, rofartfloaa of tlio aooaaoloa |»irolir«d vaa aAoftort, 
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'^ hfn olafta» w©r^  adiiSed to a solution of i eijtitv of l i l^ 
ta aeatoi i i tr i l«t 1»1 ftdilucta wstm format i a ^xoelleat yteltJ, 
Tfie a^tlltlon iip'^ <^ arc<l to fe<* sterooapaeifto wlt& cyolohoxeao 
far»t.*9Mag <^3rotaslT©ly traat-B'^ agtdo<syQloai03gy 1 lodJdi® « i i l l t ol«« 
«®*'* tr«n«*!?*te>tftne ytfsldnit th» tUrgo nasi orrtliro addaots retipeo-
t l m l y » Inin sttrtojipeoifieity ia xtotoivortity i a irinw of 4lcilsei*8 
fiii^iiiie^ti tttat thu «l««»ntii of Cl^ (g aUd aoti»t#roOiip«olfioiilly to 
i»y«toti«««!i«« 
itlttioagH inoaerle js^ ^S* ''^ '^  trijas-olaftoa gaire <sif foreat 
•ddiietRa i t ««• f« l t uAooaaary to tthow «ti«tit«r »ya or f a t i 
addition Imd takim ulaoo* To tlii« <Hid and ult l i tlio axpootatloit 
of fiadiag a rotito to v inyl a«id«» wiiioli eaa l>« hopod to t>« uaod 
for filiotolytte atadiaa, an attoaot w«a vado to « l i« inat« Al froa 
tlio ^- iodoalkyl a«id«t« Fota«ataa-tort'^ato«tda aad i ,4» 
. diasaHieyolo (3.S.3) octaita (I>A9CH) mrm of couraa ttia raatoata 
of ohoioo md aa «itt«i|»atad th9 aUaiaatloo pr999tid9<l i a aa aati 
faakioa, l a opoa-oHaia ayataaa tHo {iropaaaity for «>ti«-oo*ola»»ar / 
'64 
•llodtaiitloii of HI oy«re(M»fts Any oafttvottrnlilc eoaforaatlondl 
•ffnetsf th9rmf**r® «U!Ctn«tti<»tt ooears tram oaafor»atl9» i^> 
ratlMtr thua (Itf) ^ v l a ^ rlae to jglj-^iafl «»l^«» (VI) fr9B ^ r f f 
«llc«oii« (Ti l ) *eisS to trmn-vinyl aziden atartln^ wltfe ot»«*oi«ftaa: fa 
" - . . . > / 
^ \ 
( I I I ) 
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la mont optn ehvAn nfntemn thm HI e l ta laa t i sa t^ m^oitpeelf iot 
taa'ttnf to vinyl aisl^n ratHsr thaa to ally I aaltias* mi» 
rofleota a lowar uaarjtr trem^ttloa s ta t# , leafliiig to the mar9 
mt1)^tltatf»4 o laf ta . 
FHotolfalM of thuaa vlarl a«l^«« proviffeidi a g€>a«rat 






I ^ / \ 
(VII) 
Coaalatoat attl i tlia raqfulraaaata for aatiHio*i»laaie^y M a l talaatt im* 
ta tiia faat that t r i a - t o d a aalila ( t x ) laaAa to a l l r l aaltfaa (X) 
G5 
r«tli«r thmi to riwfl «sitt«, tlm fomnUoa of uliioii «oul(i r squt r* 
« jaa- i» l t» lnat ion of HI, 
N, 
(VIII) ( I ^ ) (X) 
fa el ^ht-wartiered r l a^s hoth arra~mi'! imtt- ©Ualo&tlQn 
beooaeg p€Niiill)li<i;« le«<31ngi to a l£a«a» or a j ^ - o l © f i a re»i)80tlvely« 
?fM»o la.^o nTslife asfi'iet (XII) tram Qlji«oyel090t«ii# (Jfit) was t r e a t c$(i 
with ft bastt, « irlnyl ntld® (Xf l l ) t%««i abtniaititl w^ii::^ mis st i^ile 
a t roosi tei!»|i<»ratnr0 tmt ecmirertod to ax i r too (XIV) oa pliotolysls* 
The tliariifti s t n b i t l t y of tfm v inyl fixldf! ( t l l K ) una I t s :Uii 
5iT)«»otr«j» (vinyl f! n t ^ '*»^) rondi«r a t n a i n - aaidocyoloootona 
i?trtiPt«re tintlief*ly* f4 a l l v inyl itj^id«8, the protaa trea.»-to 
tH«t a«sl^ «> ircni) ftri» nlfniflomatty iihl<»ld(e4 i n tb« ii4^ r e l a t i v e 







i s |i%«ttrt« TTi« mn «p«etni« of i t f i t t • j ^ mtdfgyl yritvyl 
«iiri<!«i s tn te taret ti«ae« «ya e l ia i iaa t ion o f m li»d t«acea pl««t l a 
II19 oyeloootsEia fl^«t«ii « 
0 s«| 




Proof fo r fmti mtd i t ioa of INI3 i s €tl«o providoQ lijr tt io 
!4Alf3^ ro<lsiotioii of th^ ajdif&iota. i'&is reaot ioa was fmiofl to be 
a t i f t l i l r 8teP«o»ji©0i f i o aa<J i iaeft i l aot^od of asslricliae si^otliosia. 
'^fe^^ Qi^tfaro->a-»agt<lQ'»3^twlolmtotio ( W t a ) | t!ie produot o f lU^ 
ft^illtioii t o Jr«a2'-2-t»ot®ii©, g ive* oa l f .tr.flai^-3.3*-aia3tliyl 
Ar i r f^ l ino <I?fIa^» wt i«re^ tfaa tlir«*o isoaer (IV^IH) farais^ea 
otf«"1i«etl>yl axir i f^ iae ( W i l l i ) * 
fl^ 
M l ' 
(xn«) (ic^xia) 
l£ti!t£S iOEIi 
i I / V 
iii:i2 Jit 
3 
r . ' 
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THii r9ll««tiv« rins olo«ttr« of {1% or VLl) to ftis«a «xlriaii i« (x r ) 
I n «fi«@nHallr ^ « a t t t a t l v « yiold i « a farther indiofttioa of tli« 
t|;^ Hg-«tor«o©fck«fflifttJ?y l a tli«»» INg t^iiiaota, 
Batod OB ttieso tfwit«» a su^ifftsttoa was aad« tHat tb« IJI^ 
n^dltion itsvoVfe^ el«etropDiUo atliMtie on tliu olef in witli 
fonxntla^ of a thre#«si^»!}@re:I ring i<}^<ni}la« tan @«|^ *t (%li;). 
f t m«f be of lnt«r«f9t to eonaaat :ei®re on ttto reason for tUe 
eoatsnn prefpondoreaoe of antl-adtfttton oy«r jjgn-aatllttoii of 
fealo«^?»ii» or Halogfnol^ii to ol^fias^ ffftpdctally slnco a ooaoerted 
eollafi«8 of tilts ifpe »pt»enr« nomt raaitonaJDle* )Com»ver, orbi ta l 
i»ysa«try eonstaftrffitioaa stiggflst tJist ooneertea noapbutoolio^eal 
C X 0 X 
II I — * I I 
C f C Y 
itya-ititattiofi ( i s • 2») of t - t to alefin» i s rorDlddon^ w^erea*^ 
iati-n<!<fttlon (a» •an) to «ll©iw«l# rro« a ain^lar i^oini of iriaw 
i t bftooaas el oar tliat eoneartail aya~aa<iitioa of X^t to a doabta 
ftoaH anoiitf} im »oat faroaraUla wiion %»t i s not <>*aailjr p9lari8«4 mA 
I t a koad taaftli af»f>ro«tiiataa tba OxS Hon^ l lanfttii* For toataaoat 
aya-iirdrolioration of alaftna 9«m fta aaciilaiaad W ap^roaen of tiia 
aaptr p o m i t at of boron to tlia 7^ alaotroaa of tHa tfouHio bond 
(f»ral»i*lr aoaplax fomatian)* aaoaoai tating a para l la l alignaant 
of fl i n a aannar to tHat indtaatod Haio*. Siaaa tha a-il bond 
Itsitfa oorraaaoada wittitn 0«3^A to tHa ti»C bond langtli» j £ | 
aoltapoa ean oaanr* Tbia ta aat ^ooaibla for IN^ addition dna 
to tlia lar fo radtna of iodina* 
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0 0 
c - c 
0 h • '"• » 
0 - 0 
1 1 
H B 
Tl «> 11 
I f poli»rlf?«Ut>n o f %-t %,% f n e t l © , an i o n l o a 4 a i t l a a i i l i l be 
i a i t l e t t ed l tiy tf t« npiirnaofi o f tN» o l o e t r o p f i t i U c t d ra i nud o f 
%hm reivgQiit t o t l i e -^ o l oa^ o f t ^e o l e f l i i , f he laost e f feo tAve 
s o l v r t t o i j o f t&« t r ? « i f t t t a a stat i» taiK«» p laoo wtiea t a » p o s i t i v e 
en<! o f tfte t -Y d i f i o l e approaches* tn© "7; ^ t a o t r t m o load a t rl^^^tit 
«iif^l©8 t o tbe p l f iae o f th® o l e f t a , «o t l i a t tli© aegat iv® por t ! cm o f 
t he ^C-t d l p o t e onn Im ut i^ ib l l tsea by s o l v a t i o a * 
o C O 
11^ 'V 
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*^mm « tlir©#-«ift«l>«r«d r t n ^ t i i ter«©dlatu in farm«« ( H X ) i t 
t9ll0w» ttkmt^ nmlmm « f |u i l i l i r® t ion to a fr@® o^r^ooiara i tm tak«» 
p l « « , opening w i l l p r t fe ra i iUGl l j f ©ooar i r on tt i« tiaok side 
m ^ l t i i i i ? in mti-amittQn o f l » f . I t i * posait>la t&f t t , anlilKd 
t f i brQisAnBtion of o l R f l a f , tft# ra te ie te ra la i t i , ; ©tap 1» l:-!^ 
ii<!!!ltl<>ii'9 tntrolvf*® op^ataAj o f tft@ oro)l<s ioa ( M I ) ®iiida i s 
for«isi! in e fast @<^lUtJriisii @tei>« \Sth l-ii©siii© (XsCa) or 
ityr<ii!<s ( t H i ) ttie ©aclittoa proQe€ae<S re i i l o s^o^ i f i oa l l y to yi©l<i 
th© «cooad«ir ©fifie (SHe or SSIfe) resj ieot i^elF* F '^O^ t b i s i t 
ws-"* I nd l oa to i tl$at tti® r e r s t i o a pst i i tovo l fcd o i tHer a f ree 
oarhoainta l<sa { f 1 I ¥ ) <ir Q tl4r@e-«sml>6r©cl rlQ:^ io^oaiu© ion tiiot. 
in opcmcd regtOLf?':!3iflcclly« ^ otoio© feetssess tl&i0so two i a t o r -
iif»Jlet©s ai^Ht b© ^ossit i le on tbe beais of st^r®cMSlie®io®l otiser* 
vftt loB 111 t!i*» tUg adai t lo i i to j&-sii&stitot0<l styreaos* ?tie®© 
% 
tt«titeii*iMtfi I ^«fi«a^ijg 
t i l ^ l t l o a i nro0««ia »t«»r©o^:»eelfioally im t t - , »a&aQ»tiii& tlie 
i i ivotv* iu i i i t o f C i r a i l K tlowftvar, tnm® f la^i ia^s ao not ©xolad© 
t!i« iat«raft<liflejr o f o l>»i i i^ l io oat io i i i n mH^ t l t^ro i n ao 
basrrior to r o t a t i o n , ro t i i t i l i f i is t iioit-ii«)nd[0i) in toraot io i to dur io i ; 
tHo ro tn t ton of ( x t l ^ J to (XW) md to t«»t wtiottidr oonv^rsioa 
of ( T H I I ) to m l i«oj iy l ie oftt ioa oeowro bofor® opffniag of tb« 
70 
thr««<««#iiiftr«<l r ing Hy ^Z$ th« t « a l l e s t ^ --•iiti«ttttt«iit, • • g * t 
nHmtieiit fluaHiitrate. 7ii«a fif^ v«« ndo*^ to tu iv ot«ftit» {xxwtmj 
»««• oHIMfteiS wHl filly on aaU-© 11 art oat I on of i l l , gmm exolaa lvv l f 
<?(.->ft95td»-tr«mt«^Mli^tffrlo»tyr«?o« ( T W t l ) • fUest rvi int ls 
jnlttgate a^ninut (»f^ti l ibr«ti5ii of {XMlH «4t& « lif»iiai?Uc o « t i o a . 
!^  
Vh 
( tS I l ) 
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Hsoent «tiadl«ii of loa$<-<}|iiilii ^drnjcfAlltman* ooataiaiaA 
tli« Quit •nti«a!l«(GH«j|)^ -^ i{ %w shova tlmt neigbboarliit groap 
mi 
f>i»rtlctf>iitl«iii mey aamtr h&tmnisn tli® aordroatyl group a^)3 a reittltQit 
tK^as; plmm nt ttie tloit^lo bouaa iltpenOlag purtiotslarljr on tN> 
Vfflne of n isatil to a leaser ©xteat on the eamii&ur^ttoa of tik» 
ftmi^ le boiu!, fit® mmi^r mmtit^n pronaots of t&ote mtbttratos 
in 1^1^ ttm ai»l fHUmirtaii grcmi? p^irtlotpntioiiy ooottra ar© totra-> 
11 12 
?!ttt1 th^ *?© hrv© hmf^n o!»«anrft'J darlji^ ftpoitltlntion % oiyaeroaratiaaz. 
^i^n^rotiretion and halogtmatton of "Y sad <$ -^ lyUrojty »IEea«s 
(both oli^ aoi! triMit) fifidi ^ -hydroxy tragi* mliciNiie«« ijyaroayl 
4?riMip H^itm prmnnt in sa ap;>roprlate iiosltloa *ith r^npmt to 
th« flotiUlf! hoan, omi ^nrtloipntft io ttte rnaotioon aad furoltft 
ojrolio ftttii$r^ 1>^  latraaiolaeotar reaettoii. fUeso had « bydroxyl 
KrcRtf) la tli<» ^ or ^ |io«itiiMi wltib rospoot to tHo aoubto u^iil 
wHloii HoA tHo siSL ^ ' J(-eoafiftir«tloit, 
flio groator faolUty wltli whioti Y •tiydro^iyallcoBes ttaii«r£0 
latraaolootiilar roaotlon oofl^ parod witli h <i^drox)ralic«tt«t and tba 
prafaroaoo of the for««r to i^ve fIvoHMatioroli ratiiar thaa alx-
••lAaratf riag O4MI ^a attrilmtad to aararal faatora. fliia oaa »• 
varr wall axplaiaad fa th« ox]rM»rottration«damireoration of 
•atlqrl daaalpalata aad of aatbyt tterao^ta. t>«^litr<lroiBroiaata 
72 
12 
Iqr Gnaatotiii $t jl.* fi^n hm l»««ii roaa<l In ocmrse of r««otioa 
ttiAt wliea |iitriitt9t«oitt«r reaetiua i«i pmnAbint, i t usaa l l / 
imptsirem^f* tHe it%t«rsiol«oalar ri»ma%imt* Tfiia 1» »t»o «vld«al ia 
ffpoxldatioa of tiy^roxTAliiceaeat ^•S*f 
<3cicriii) 
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T!i«t« two r<9fletio}t« fir* thought to oooar v i« tli» tat«rii«ftiot»« 
( t X t l l ) , C t X f l l l ) mtf (X l f t? ) wMftH Have n forautl r««««^t«Be« 
tn «ttfih otlior aafi alstt to latmrmtimnim mkQh as (JEUOf) itinion ««« 
fom«<l ^ r i n c pfl«ado^alos«nfttloa wltft IJI^. })aring tialOKvaatioa 
of «o»«» tong<>o!iftlii l^drdxjrAllcsiidfi l«e«« netbyl rlctaoltt«ttt «iitt 
«®thyl ls9rlolaoleAt« iBia tii^tr tranii-i<toiier»« tli« otij» A to 
^ ootMftOfttioln • , isail t*ie eis-oetwleC'-a a««t 4«-ea4o aoi^»y 
e!itortfi9« &ro)idiai» i90«} iodise aoaoonlorldtos wor« atrnploye^ a» 
lNiito ,^i»aatit3g agents. Siaj^ttt hatojsen aclditica to tho Soubte l>oa<l 
frithmit ti»i3ltt>oiirtrt^ group pertieipntiou mm* plme^m « &l;^i f ic«at 
rer^tioQ Rn-^  thft vio-rtlhalide waa fr«^«»ntty tlia sajor protiaoft, 
rietn'T reigstton oon^itioaa ^«©rlto#<l &y Ooimolittr £ | « i * *^« 
^ihalli^a wm eon^wprte^ to viayl fiaUaest* « olaaa of ooapoaads 
f»htoli tiflv# aot h®«»o «!irt«n«lir«ly ataiiadl * • 
}^Ato«|4»n«itiott of » « t ^ l rlotnol«at(» gare ii«taly t&« dlaalida 
with Gtiloria«, broaiaa amU iodia* aoaoa^loridas ayad taara «aa 
•vidaaoi* for partieipatioa of taa ixfAroi^l gnmp oaly darias 
eliloroiodination* % «tattar rosalt waa oiia«irvad to tHa aroaiaatioa 
of tHa traat- t «o«ar «ad ttiia i a io eoatr«iat to tiia osyaaroaratiwi-
dawir«aratl«B raaotioa iHtiiaii i^antm to-i of taa oyatla atUar frooi 
aatHfl r ietaolaata wad 9 9 i froa a a t ^ l r ie iaalaidata • 
Halogaaatioa of (KXf l l f ) gmm aoatlf tlia «roIio atliar* 
flia ylold of attier iaaroaaod i a tlio aariaa otiloriaatioa {33^%)$ 
UroataatioM (dot) and oHloroiodiaatioa (84ll) ra f lao t in t , |iroa««* 
a^lr ttio iaoraaaioft at ir t i i l i t r of ttoa intoraadiato halOMioa ioa . 
74 
rk« rimin 9f tli« br<mo 9tiimr WM •wrgimiltr lii«r«ftai«d ( t o 4ijl) 
iijr doa^ettnii tli« r«fiQtliiii i n ae«Uo fwid riitli«r tlma in oiirtHm 
Hifi oofl^ CRind ( t t v i l { > micl i t s ffioict «re toowi to giTo 
une-vfieotcf^ljr High i<»rfln« v^ltias fittli<Ki%feii t^ay £i¥« aoraul reittiltii 
nftnr msMylation nf th« Hydroisjr sf^omp * • rfii» effiret i » mot 
^ppsrent ^itH Hotnol«le «oi^ am^ Itis esters* so tliat in tHiii 
rasfjcot («» in amy ottisral /^  - aaH Y "^dro^mlkeamM fieiiair^ 
d i f ferent ly , 
!??!oS«»'^ ^^Q» i n Pr^^ffogf of i^ff^rant .^alv«n^y 
lined ttaloj^oantion iitrolvfis «ilootro|>itili<} attnoie on tft@ 
oleffn«t» i«il>iititato4 groap« ttiat inoreivio tli« ^tootrcm dioniity 
tner«Mi« ttio rntA of r«iioti(m« «l^«ro«i olootron-witiidriMiJt^ 
«nli«titn«nt8 hm^ t%m oitponitff ofr«ot« ilro«ioation of sinfile 
iitlr*n«« io oxtrowoty foot* «n<! o tmad toimriAs inoreaatins 
roootivity oltl i ineroaoing «lityl ««t1istituti€>A in «yi<aont« 
to imotoopliilta oolvoiitst thm oolvoat ««fi o^ ani^ eto «i tb 
lioli^o ion for tlio poaitiYoly obarg^a iatoraodiate. ror ox««plo 
tli» lironittotion of otyrowo in oootio ooitf loods to »ili«toAtiol 
••oonto of tko oBotoiqr iiroMO iioriyotiyoi 
t a , > , , a 
• r OAO 9r 
(ao«) (aoK) 
7.5 
tha iM)#toxr Rrott|» it* iQtro<)iio«d •xottt«iv«rl/ at tH» li«a«rli« 
oartKNi. fbts i s to «ooorA mitu the |ilotttr« of tb» tat«rAt€l«t« 




ftiem Ifi a pr^f^ratioe for attiKOH &y tDo mioteoptiile aeetio 
aefcl at tlif» beai^tio una of tUtk lircmoiiia^ Ion bmmn® tlio C^^ lr 
booti t« fif9»1t«tr« «»i^  tho ovtftttt of po»ttiira ohiirgo groatar^ ttiaa 
at tHi!) otbf»r oarbon of tlia bromoiiia«-ion apooies* From a syattiotlo 
point of vi@w» tlia partlolpatioa of vaior i a IkroMlaAUoo leait&itjf^  
to iiro«ohyArliiii« ta prohe^lf tiia noat ia^ortaat axnaple of 
nnolaoplilUo partlolpattoa lijr soliraat. I a tba e«»a of an 
aaajnMiatrloal broMWiiaa ton, tlia iratar aolaoala «i i l l raaot at tHa 
earl>i»a aton with tlio wost proaoaaoad oarlioniatt ioa eltaraetar. 
Xt t i « dattradl to farour tatro^Moticm of watar, &t t« otaar 
that tiM eoaaaatrntloa of ttia oo«i>atlag broalda ioa ahould ba 
kapt ao lov ao poaal)»la. Oaa mittiod for aeeoaplislkiat till a i a 
to ttaa i9<i»liroaioa«oeittliii<!a aa tha toroaAaa aoaraa* aijf.li yialAa 
of 1iro»o^€riaa ara raatlsa^l naUar aaoh eottditi<Mia. l^aatlQrl 
Ml 
a«tfoil«a Is a p«rtloalarlf affattiva aatv«it for tba raaBtioa • 
76 
rti« rvMt ion •xHiHitt « iit«li d«ir«« •{ • t«r««( ip»Hf i t i ty v i t u 
pf^imlntMt M l l - n M i t i o i i t ftiUag M t a d lMr«t« ««r»oaiiMHlMi 
lat«nn»ill«t*» AM l a aoraai broiB|ii«tl<iiis« A tkriilteil tanrnpnium 
Ion t9 lavaived to •xiiliii« tli# f t i - « t > r « « « i » d l f t o i t y . r©r tlui 
r««etion i n ditt«t!^l «alf93cl4«t i t htm li*«a MH^WII tHat tiM 
I n l t l f t l imoleopliiUQ attaek Is by tli« solvaat iMJO« viitoli fuli**-
qpi«iitly remtm «it& water to # • « tfiie broaKiI^driiis* l a ttBoord 
trttli tlHi Harkownlfeoff ntl«« tli« lijrdroiQfl group l a iiitre^o«<l at 




pii(^ » Gam^ l u s ^ ^ ^ » p i ^ * cacii^ (»af6> 
cm Br 
A Moabor of olaflaa fensra ^ a i i oonrartatf to t l iair roopoativo 
UroMOfegrtfrlaa br tba aaa of li<«bro«oaHoolalald« (NBS) aad aoiat 
4taatlirt aatfoalda (niSO)« rbo aoobaalaa of tbia ataraoapaa&fia 
traftafomatloa baa baoa alaoidato4 aa< toooral traatfa bava baaa 
n^wmrwtim fbaaa laalaAa (1 ) tiarbaialiior ariaatat iaa af a i i l t l a a 
ta tiM 9lbm^m% of ataria raatriatiaaa« (3 ) fa l la ra af tba raaatlaa 
77 
vltliiriivliif tiilivtltaiMit m^ tit* «e«%t» hmtAf nifl (3) «r«tMUi 
••n t« ii<Ni«it^ l«« tM« r»«rr«ig«4 pr«<liict£.taaa IMMI lieva •^••nr«ii 
«ii««r 9th»t «ofiittt»R«» 
In atiMMit «tt of thm taemMisftil r«iiotton»» «tr»ii tuomi 
mm ^ii«firiMlt *^ t1t««(» oalr ««• 3f0«llt»«t^t»t«lmteatt (X^CXfl) 
r««att<»<l tr*m tii« ttit^ittaa of IM^O to uroiioitliitt or browo* 
GoriioiittMi i«» «t tho toast oo^stttoto^ oorboa otoa. 
Tlio roosoti for tliio algfit be thmtght to Ho ia tlio otorio 
tatilMtloa to adultsoa at tim Htgtilr fidadorod aoeoadar/ earboa 
atoa* 
Cfi, a«3 s^ © t j » r 
I / \ I ' 
<M-, • R • €Ski(ss« " »CM- • 0 • 0a * lESi- '"" j m^ • o •* caai «• cai. 





la tUto roitoot 1ioii*ror« i t to to %o aotoi tiiat tio aoro kitaiir 
liladoro^ olona» 3,9||i«trtaotliyl«t«lNitoao ( I l i r i l l y yrovKoo tao 
hwmm^^Hm oapoot<ff^9az^l|f f|»)N}* *^ oamoalaa loa a t i M l t t r * 
k 
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• t a l i i l l i l i i i tlM i»««ttlve «iiars9 on tiM ••«&iMlttity eartoon atVM^ 
ttB<l tli«r«for«» • t t r t o tmtm pr«d9iilii«ttt« ciit tii« otdtr hmd^ 
th9 edtfltloma ««tliirl groa]^ pr^vt4md in a9d«d»«rlMtlqrl«iHMit«a« 
<lo«« |iroYt«l« oleetroat« stftt i iUsatioii , 
3 j I a » I I 
<^3 CKg ® 3 (^3 
•» C «• 0 *• 
a^o I i 
H«C «  • C^.Br '"""J QSL •• C • C • Ca 
a I V a ^ 1 1 
/ 
V °»a 
f it* «a«^«ii«Ai tiiftt di4 aot aii4tr«« r«iMiti«ii «r« I IMMI* 
%*«rl«f •l««troa'-«ttli«r«vtai aaliatttaaat diraotly oa ta« tfonftU 
lia«4 M f i M t t a g tliat • M ^ •t«atroa Hcatlty l a tiia 4aakl« 1IOB4 
l a aaaaaaaty tar raaetlaa ••§•» C^agGit<iKaill02 aa4 aaa l a vMloa 
9iiW9r9 a t a r i • Madraaaa idlcDit praalatfa t a i t l a l farMitiaa of ih% 
^raaaaiaa Aaa« 
79 
fh9 r « f a l t t t«ad to mp99rt tiM ««at(Nitiott that i « 
«ii»ra««trl«ftl olvfitt* e«pfibl» of i»roa«Kliui loa forat t ioa, 
trnffMHitrlttiil tortdglag •emirs «r«ii l a •«Itr«ttt« of titgk ^ f o l o 
«o«Mit or tliAt roA«ti«B of IMItii witli tlM iroMMitui i«K ooooro 
toDforo rotftttoa* 
Pcwtsaa ftoi oo-norkero biore otailietf tlio oolvoat of foot 
in otilortnotloit of Hmew p«at«ioi» Fro^not Matr lbat loa froa 
oUtoriaatfoa of ftiy*a« |r iait*a «ad i^t^oatono i a aotHoaolp ot&aaoly 
foraio aotd, t-teotrl aleoliol, aootie noldi aad trlftttoroflootio 
aotdl h«f(» iNita aotomtaod* Fdr tiio 3<<t>eat«a«« addition i a oao^ 
oase gtiroa tlio liotli T ie laal diotiloriao and tho aotvoat taoorporated 
{»rO(1tiot« eaisb &a a atoroaspoot f i o a t l f trfa»-aaaaor# ror ta« 
ta t tar ^roc^ot trpa Hotb potit toaal isoaara euro foraod v i t a a 
dltf^jbt i^rafareaoo for attaotUMmt of noliroat ndjoaoat to tiMi 
aatlQrl graop* f^r i^^tmtwktt^ dloatorft<io to aaeoapwilod hf lioth 
ttio ooraal aad yit|-Hamoaifcar aolvoat iaoorporatod prodaota* 
Tri^Mi-dtatiloftdo fomatioa l a ttia lOkswaao of addad aatortdo toa 
oooaro hy raarioatatloa aad aollai^aeaf thta taa ^alr* flio 
iwaadtato praoaroor of aolvoat darivod prodaota oaa aot ao 






aci -SJL^ a * ci • ci 
•^^••» aci - oe • a* 
ll«Ct«OS (solvent liioorporatttd proditot) 
n 3 < 5 ^ 




dilorlaAtlon » t l-p^tttfta* l a ae^tio aetd proaaada l a a ia i i a r 
faahlaa fa glira t,JMllalilara|iaataaa aad Ilia aalvaat laaarporatad 
araiiaotat t aHlara^S atataiorpaataaa aad alaa tINi fi^tl Markaalkav 
ara<faat a«alilara l-atatasor^aataaa* 
81 
itoiylff^y H t g ^ f ^ f SffOfi^tf 
it«o«iit mBtwamo09 i n iRittl«iir aagiittio r«smi«ft«« {una or Froto* 
fmp«refni<lri«ttiii ««iiMt fiptt«troMit«jr« ittd s&if t r««i«at«» ii«r« 
99 f r « a t l r Milifaieatf lh» pot«iittftl of tM« tttolml^o tlMt t t wajr 
Hon tfir e lu ia to li«tos tli« «ost po««rllil t«ol for tlio stFaotttral 
trnMlfwin of fu t t r «oitf«» I t 1» ofton potstbU to yroviao « 
eoti^t«to fiii«lyfiio of on laaknoini fatty ooid on th» boslo of FMit 
««««tiroii«at oton^ nit i i tho ^ol? of soao noro sopiulotloatod ma 
^roe«<tar«o« 
Mflnjr works ^  l i^e sftoon liow 9MM. 8peotro»oopy of 330 Mils 
firovidoo A ««tllod for <!ot«raliiiiij$ tlio oooitioa ^t» doa1il« boa4 
I n fioii«oii|tigat«d fat ty midf wl^ilo otHor $mliUo«tioa«*^ "^ tiov* 
teoon emmmnm^ nit l i t&o 60 aiitf too Mils spootro of Torioao oorias 
30 
of «lli»iiole «i« slkyaoie Mitfo* Hooaotly tlio oorlc otto oxtoa^tf 
for Mooouraiioiit at 319 Mlila mA ottoaptod to «staiiU»li a avthod 
for •traotm'al aaalyitlo of a l l ao»»ooiijacat»4 atkoaoio aad 
alkyaoio aet<fa ami ootoro. At f i r s t IMR opootrosoopy «ao of 
l l « l t o « valao i a dotorataiaf tbo otrootaro of fatty aaido booMioo 
tHa soootra ototalaod vttH low roooluttmi iaatraaaato voro aot 
Tory ta fomat tv t , fatty aoitf aolaoaloa owiti^B too aaay firotoaa 
l a a atoi lar oavtrowMat* lEvoa ao i t vao ^ooaitila to 4otor«iao 
tka aaaliar of 4o«%la »oa4a «ad taair rolatiwo poaitiWM aai to 
dotoot aaaoaal faaotloaal «roa|i« laportaat oUaaloal oli lfta «oro 
82 
31 
33 I f l i l l t • A stwfit* toot t f f«oUT« t l lantrat iott of th* « • • • f 
ifMR t» i lv«s tijr IIlBelieliff« ani K I I ^ ' ^ « 
34 P«J» r r » f t htm ana* pttrtietiliirty •fff>«tiv« « • • of aao MHs 
t!>fietro«ttt«r m&^ tunrlng •xflMtft«d « «i4« raasc of ntttaral <M< 
ii3mt{ittle iiol^tt hM givnQ r««tilt« wtilo!i suporoodo maqjr ourUor 
mtiort** ilo oiai«o<S that lea^i ronfo <l«aiii«t4orliii offaata aajr 
bo ippareat tipto alar earboa aloa^ froa tiialr aoareo «Bd tliat 
tlMtao offaota art otKlttiva* Slullfir ataxias hm% ^9»u ooa<dhtot«d 
on apotr aatar tm^ ojrolo^roitime eatara* Ti^ a aiatinettvo aigaala 
aasoolntoA with tlia <flrelO{ir<^aBe ring protoaa ara part loalar l r 
itsaftit l a rooogoiadiig tttis t]rata«* ' tJaid® thia i^proaeb 
30 
rroat l a altla to dlatlnealsli a l t tHa alxtaan wmt^l j|£<» 
oetaaaoaiioAtaa a»»apt tba A aaA A pair* :1a laaa axpleitad 
bla an^arataiiifliii; of tliaaa apaatra to oorraat tbe atntotara of 
3T lionticr«lcl« «etd ais4 to 4ataralii« tlw ooaficiiratloa of Ilia 
anaataratad aaatraa l a tiia aaamal atttar mi4 pro^ioad tor aaaqraaa 
33 In ttia potato froa l lnolale ma.^ l l a o l ^ l e aald # 
Darlfatlvaa of traaalt loa aatala aaali aa attropaaa aa4 
1iraaao4rMaa lataraat al t i i atoaa baring loaa |i«lr» m»0h aoy 
oxrcos <"Ml ladnaa aoaaldlaralila aMf ta l a tha MMa algaata of 
protona l a tko r i o l a l t r of t U a lataraatloa* Alli««olaf for 
•mtmUt aoraallr aka» aatr tHraa algaal I n tbalr mat apoatraa 
imt I n ttoa iiraaaaaa of olioaleal ai i l f t raacaata aaparata algaala 
83 
ar . 1».«rT«« Ur tt^ f i r . t M.r.n O l , < r « . M ^ * 
Cffg egg CSg C»3 CHj «» j © I j CSSj C«j CHj 011 
1 T 6 r 1 0 C 8 A 
ftybtO, ^ignalA ivlthoat ahitt r«ageat 
T>ie f^i>U<!fttt(in of this tttolmiqfae to fa t ty iMsidi i s tislag p«rsa«4 
t»y "ftfietwir^ end Swera • idio tiave outUntd tti« oareAil ttiKll^ 
re(|niro<l for ttio oo^^lot* m&d oooamte tattrprotatlcm of t ^ a o 
apeotra* Cslns only ^n (wltti ahlf t rea««itt) ttioy tiaTo ooaflraad 
the atrnoluro of aat t^l potroaaUoata, olaatot rioiaolaata «aid 
a tiost of other, eoii^oitttds* flia ? t^t tpaotra of t r l i tyear ldaa 
allow ttia {>attarn for tha glyearyl porttona* I f tlio aoidt ora 
aatttrata4 thara in naaally ao iatarfaraaoa wttti tba glyoaryl 
paaka, iHileb «Nifmr at lovar f t a id . In triglyoaridaai tlia paaic 
for KC-0 i a a qulataplat at T d«9 (oaa protoa) irtiila t&e paak 
far ca|g'*<* i « a M t t i p l a t a t ' ] ' S«3 and rapraaaata tlia tvo ttatbylaaa 
froapa for faar pratoaa* * 
l a triglyaartdaa af aaaataratad aiitfo* tba ao«« paakt 
(T4*S) ararlapo tlia a la f la ia protoa htm4ip ^€^1 aiaaa betii aliaa 
f a i r l y at da ap l i t t i a f * Tlia 8j|C«o band ia asaally fraa f ro * 
tatarfaraaaa and aaa ka aaad far araa aaaaaraaaat* Spaatra of 
iyS* and lyS-diflyaaridaa ara vary dtaf' aCatia i n tlia«aalTae« 
I s tha t,3«digty«arlda a l t tlia ftyaaryl protoa alfaata ara 
84 
«iMri>lii«d i n oso 9%urp 999k mtT S,8» A pur* «lcl7e«ri4t» 
dlr«raoti» Isolated froa y»r«o«^» • • • « • ! ! kjr Xr«Moa «ad 
44 
o«*«erl»r9 «a» 140]itlfi«d w tSi* t,3Hl««Mi]r* 
S«9ldeii Siiit hits got • I » t Of ^«BUt« t iY« appUofttloat in 
<l«t«r«inlng A aosatitratloa tn «ixtur«s of C g^ ooid. flio 
rosonioiet oii^aal of t%m ttradnol ttotliQrl protoat of Uaelolo aeid 
to sMrtod aownfloid hy the iaflnoooo of the tS^ie doable boati, 
fii« tatf>aoltr of tbo lov-f io ld poaic of tfeito t r lp lo t 09a bo tokoa 
mfi a adaaare of tUm ooaooatration of aoids bacriag tlio CH^Cai^ CttsCU 
groapftag* Tfio prlnolplo vaa adoptod by Glass aad ihtttoa for 
dotorsdniag is«is««a9ataratiea l a G g^ fattjr aoida^ espoeially i a 
tHo Mixtmroa rosoltlag froa tbo par t ia l bydrogoaalioa of odibla 
o i l s , fbts priaoipla I s oxpoetod to bo aaofal l a stadylag tbe 
kiaotlos of tb« eoapotlag roaotloos l a oatal / t io bjrdrogoaatloa* 
4A Jobasoa aad Sbortory sbovod tbat total aasataratloa aad oYorago 
•olooolar oolght ««a bo oaloalatod v l tb roasoaablo aoooraoy froa 
4T tbo mtll spootra also* aiBd«r aad eo««orkor aoro ablo l a 
oatlaatlag opoar aold l a a alxtaro l a tbo sood e l l of PlaoraboH^yof 
alaaata l ^ itfS oiroa tboagb tbo to ta l aaoaat of opoxy aaId was 
oaly 0«41l, 
t a tbo stady of ortaalo ooapoaado ^'c liiii (OMB) baa a 
groator potoatlal tbaa Si i i ig, vbl lo tbo sproad of iro«toaoy l a 
85 
VHK U 13 9P*9 i t I f 400 ppm «ad m»f i n Otfft. (MR 9«riiit» 
tftr«i«t olbssrratlOQ of aol«ettl«r l»«eic1wii«s» it«rl>oa« O0iit«iaia( 
fttiiotioafltl ff^mtpm «ttl i ao «tt«»li«d firotoa (••!«« CO, CN •%••) 
tmH earHon r«iiotioii 8 l t« t of i a t« r« t t * Apart irom t l i * • • n s l t i r t t r 
13 f»rot»l««, C oiieotra aro eoi^^Ucated bjr opla eoapUitg v l t i i 
di i^otly boaad protoao (fr*l40 Hs) an<l aiora raaota prot«is (J« l 
to iO H«)t resQltlfig l a a imaiber of roiy voak llaoa* flioao 
dl f f lot i l t las In GMil hm« liooa oirorooao tiy two laportaat Inat ra* 
Sffatat doTolopaoBts r l a * , protoa broa<l band doeoapllag aad ralso 
Poorlor Traaafora Spootroaoopy^ wiiloll m^ b* oaod eltbar alagly 
13 
or l a ooajaaetlott. Protoa daeoapUag l a the atady of C spootra 
aoaetlaao raaal t t l a loss of lafoimatKni «• oonpUos «id ooaaa* 
f|tt9atl]r tlia prol>t«n of aaslgaaaat tioo<Hia« d l f f l o a l t * fo al lavlato 
ttilff d l f f l o a l ^ y aairoral tooftal<]a«a I lka off^reaoaaooo doooapllag 
aad thft ata<!rf of relaxatloa affoota ara aralla^la atiloh aro 
aaoaaaaiT for advaaoe atadlas l a Oiia. 
13 
fh9 applloatloo of G mm apaotroaeopir to fattjr aeld 
atraetara dataralaatloa «aa latredaaad aaafUltjr by Da Haan aad 
Aft 40 fiO 
Taa da Taa*^| Tnllook aad Maaarolr aad Baokaler j»t j | |« l a 
St 
I f Tfty Oaaataaa j t i J i * »»^ & datallad atadr of stULoldiag aad 
daaklaldlat laflaaaoaa l a alkaaolo aad alkjraole aeida and aatara, 
Tkla atadr was follaaad by alkaaolo aalda aad ••tmr» by 
S3 @aaataaai Pallard, Sarlagaoar aad Yadaangragaa • fka laforaatlaa 
pravldad alioat aklaldlag aad daaklaldlat laftaaaaat kara kalpad 
86 
to 4«Y»t<ip sMMi iralaatol« g«ii«raU««tieu «lil«li will fMil i t«t« 
tli« ««• of *"€ miR 9pm9tr9»topr In idaattfjriag ttttknoim fatty 
aft|d« and #»t«r»« 7)i« iiarl»oii aiul «at«r sroupa «j»rt sUs&tlr 
dlffarant affattta on naarby oarltoa ataaa. Tba ehaaloal alilfta 
for ttia tmportiirbafl aetliyloiia groaira ara atao stltt^tty <iiffaraat 
for tlia HjrdlrooarlKyaa (ad.90)« aeida (39*30) weid aatliyl eatera 
(29«a4)» the ^ C ^ a apeetnitt of aa alkaaoio miA ahova oaailr 
raeo«iiixt^ algn«»l» at 14«t2 ( ^ | )» 22»T» (^g) t a*.90 ( A ^ h 
33,06 (^2^« 34,23 ( A 3 ) ana at ldO*90 (CO^) «ft<l a»tlk|rl oatera 
haro ^iatiitet aig&ats at siadlar •alaaa for tHeaa earl»oti atona* 
the aol<t apootraa also ooatatiia a sora ooaplax group of algaala 
fros 39.1 to 29,9, 
Sioaoanoie aoiOa or aatara of Imowii obaltfloagtli (and 
aoMotlaaa iliait tHa oliala*l«agtli ta not ImoiHi) the olie«toal atiift 
of tlia olaflaie oarbon atoiia i s attffielant to atiov vliatliar tba 
doatkto bond baa j | s or tratta ooafignratioa ana to indftoata i ta 
poaitlon osoapt la tboaa faw eoapoaafaa idiara only ona olafinio 
atgnal ia obaarvatf* 
Tba dlana aald/aatar apaetra eoatala 4 aignala oorrao* 
poaiiag to anaatnratad oarbon atona. fSaob olafinio aaatra ia 
Ittflaanaad hy th^ aeid (aatar) groop, tba and aatbylt and tba 
aaaontf doabla bmid in an addttiTo nannar and again tba •alttoo 
for tbo inftnanaa of oao donbla bond on anatbar ean ba oalealatad 
fron tba iaforaatioa giran by Ounatona at a l .^ ' In trianaia aoida 
87 
dad •9t«r« atno in* Taltttt for tlk« ol«riiii« eftrbon* o«a h% 
ftii«lpie<I in « Aittllar tiinfier. la « ttoaotnole Mid «r ««tor 
tli«r« Is m ««iiily rtte#gai»0d slgncil «f««ei«t«d «itli t%% ol lylt* 
onrhon utoiiii* ^aa aot inflaonoed by CCNia or CS^  «ad grmips^ tMa 
11«» la th© raago aT.a3»3T*3» for a ol*-doable boad, But la noat 
»f tbd donoallEyaoio aolds ttie S-aeetylealo oarboa atona sHoo 
difff»r«iit ati^ali; aroand 80 ppm «ltti a poas Height aboat OB« 
Si t*tlrd of that typical «otbyleaa aigaal * Tbla doublo aigaai 
a?»Ti<*Er9 la al l tHe Cg to 0^ ^ aelda bat la tb© Q^^ serlos tii* 
lift (BO, 13), i3a ($0.20) aaci 13a (30.IS) oelda gava ooly oa« 
algaal at the poaltloii ln^loated« I t follows tbat tue oarbo^l 
grottp eicarta a dlffaraat offaet oa a pair of aeatylaolo oarboa 
atons opto tHe A a©«bar iftiilat tha m^ group axorta a 
dlfforontlal affaat oa C^ j to C^ ^ alkyaea* fllajb raaolatloa, 
eatoral abnadaaoa ^^ 'C SMB spaotra of lataet, viiOkla aoyabaana 
bava baaa obtalaad by roarlar Traaafora Taobal<|iiaa « Froa tba 
obaarrad latairated lataaaltlea of tbaaa lloaot i t la poaalblo to 
oalealata tba ralatlva ooaaaatratloa of tba tbraa aalda la a 
alafla aaad. "niaaa Talaaa bara baaa foaad to agraa wall «lUi 
tbaaa obtalaad by obroaatograpblo malyala. illpolar«daaoaplad 
aataral abaadaaaa C MMR apaotra of aoaa lotaat aaada aaa 
aaaaara tba aoaooatratioaa af rigid ooapoaaata auab aa atarab 
aad protala af tba aaad la additlaa ta tba «all raaolvod llaoa 
S4 58 
for tba aoblla all aaataat* • Sabaafar aad Stajakal bava 
rapartad tba aaa of ^ *0 MNl la tba aaalyala af lataot ailaaada. 
^ 
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«iirboh9rdr«t« eoaUat of « tinftlo tat«ot oil«««d f« A1«O t M i i a i * 
e a l l f 90««llil«« 
Bro«a*<i«ad HfclR ap»ctr« 
Sfl 
nixtiir««, Oanvagr trnd Earl* davelopaa a prooedara for dat«r« 
stnlng ttie o i l eoatoat In tha i n t M t aaad* I«ovro8olutioa mil 
hm baaa appliad to tha datarataatioa of tlia ra la t i ra aaottata 
of lt(|tiid» and aolld fat*; la aargarina and otfiar oosiaaroial fata 
hf diapaaa^ lUotiiirda and Torka • A fUrtHar atadr of tHe HMB 
aatliod of detaralalag tha paroiotaga of aolida la ' fata and attortea-
98 t a t * waa raportad iqr TflQplar, pohla and Qrasory • farreo and 
•a Maraa d«vato|iad for dataralaiac tlia Uqaid-aoUd rat io i o 
Sofaiiaitti o i l at irarious ataga* of l^drogaaattoa* Clii^aaB aad 
dO 
oo«wor1iara hmm faoad liroad-toaad ifME to 1M a Yalaalila taobai^a 
for atttdjriag poljraorpiiio foraa of f a t t r aolda aad gljfoaridaa* 
89 
Hist 9p99trom»iry i « oas of tli« a«ar aaalr t ieal i a v t n i -
119111^  nvailatilo to l ip id reseiireliero • l a rootat yaara aaso 
4n«otroi«etrie ati^UoaUoas to proiklena i n tb® l^iologieal, eovir<w» 
««iital» mn<i a«<tloal aeteaoe baro t»mxmmA ittoreaa«4 si^aifieaaea* 
aa<} the iiiiote fi<%ld is aadargning raiiarlc«^la expaasioa* l a 
reoont yearsi iaaomirAblo pabUeatioa^ appaarea aiiioti iairolved 
mmn np^itrrmmtry, Maaa aptetronatrjr i s oae of tlie few tooimicjptta 
vfiioli Ofoi providft definite straottiral infomatioa tram atinate 
q[ti«%ntiti«3 of Matarial . 
The pionaering atttdias on the mmrt ap&etra of «« t l^ l asters 
of tmtty mi<lB were done hy Hyhagfi and Stainhagea* ' Horo 
raeaatly the mtmn speotra of fatty aeids and oosplex l iplda have 
haaa ravioved l»y ^an aad Uolaaa , Odhaa and iteohagaa . fha 
•ate apeotra of Methyl eatara of l« ig aor»al ohain aoida are 
• i a i l a r i a appearaaoe* fha epaotniai of aattigrl atearato typif ioa 
the geaeral appearaaoe of the aeea speotra of this elaaa of 
AT 
ooapaand • nie wiat proaiaeat asd iafomatiTo peaka are doe 
to the ioaa aoatainiag oxygoa* Many of theao loat baloag to a 
sari OB of g«Hiaral foraalae j|(r*(ca.)^COOCBj^'^ and ooatala 9» 
iateat aethoxy aarhmqrl graap, A periodiolty i a ohsarrad i a 
these peak iataasit ies aad the poaha at a/e S7 (a«2), < a i43 
(and), aad m/>% ! • • (a«iO), vhioh are separated hy fear aetlM^loBe 
90 
froii|»^ Imr* « gr««ttr r«l«ti ir« aHmm^WM iliwi tli« otl itr ^ ta t •! 
tli« 8«rl«s« fit0 <ii>ftetru« ooatnlH* tiir«« adtfitiottftl u t i a i f i eMi t 
fiffftkff hming tutrgmm {«) tiw iw»t«oiil«r l o s t (1>) «eirUita i a a «i(t 
( « ) tH« r««rriciccai0ttt ion of « / o T4. l y p l e a t of the owtoaarl 
eonpouiiafi, aetlijrt eators of long eUaia aold» tiadorgo « oleairafo 
of ttifi allE03qr group froa a aoleonlar i«Mi to grioia t&o r e l a t t v o l y 






-^  a - c a 0* 
THo aoyltti" lOBt f<^ ^ aottirl eotero thia 
f»oalE has ^/« of II<»31 
f4ik:« othor earbcra^l eoaootsadHt estors of fatty ooi<lo 
na^ario a ^^olaav'afo^ villi tlia tr«»»f«r of "Y-bydroi^aQ, «^ioIi i» 
r«f«rr«dl to an th« Mol«af forty r«arraago««at «a4 rosuito in ttM 
liiMia i>aa% of aoraal ohaia netliyl aotoro in tlh« rmg9 C^ ^^ ^^ tt *^ '^^  
a/o T4« Boatarlaa-labolUng otndioo oa •otIiQi'l afttorv witii a M:Q^' 
grtmp at (Aifforaat tflataaeaa froa tlia aarl^oajrl groap aro i a 
agraoaoat with tha abara aaeltaaioa^ and a alii f t la tlio baaa pmtk 
to m/* t f ia aliaarvad ia ttio aaaa of 4»4«4i4aatorooieoaaaaat« « » 
/ 
f j — CHj 
urn 







llaiiatfartr i«i«» /^•alaanrafa ai t l i 
7'4qr4raiaa traiMfar* 
91 
An •arwifile of amsaal fragtttiitcitloii patlivagr In ••tiqrl 
•tt«rK ot tnag noraal chalB a e l ^ la tti* tost 9t 43 • « • • unit* 
AltbMfii <Ni« alglit «xp««t tlit« re{iri»«<Kit9 tH* Ions «£ tiMi «n4 
tlire« enrlion ntoas of tbe allQrt obidLaf an axtaatl^re ia faat i ia t lan 
by <^ha$a md 3t«alia<aa afliog datttartua lalwllad aolaoalaa htm 
deaonstratea tHat t!ie Majority of t&a 4«43 fragAaata are ^ a to 
ttie oU»lBatlon of C ,^ 0^ aa<l C^ from tho aialaoalar ion asooiipaalaa 
69 hf a hydragon tr«a«far • 
The Tirasaaoe of a Uraaoli in tbe hydrooarboa obaia prodaeet 
a otiaraoteristie otianga in the aaaa apeetran, A aatl^yl «raoi» oa 
the carbon atoa next to the earbonyl group (od-«©tbyl) sh i f t s 
thfi baaa pefik t o m/e 3S« 
R - cff - c - oca 
en. y 
3 ac • c - 0 la, / I 
Snbetittttion by an oC««atbyl givaa a 
IfoLafforty ion at a/a 38, 
1 « CH • C « QiMm 
i II 0 
>Kf CH C - OCT!-, 
oa 
L> Ca • C • OOHj 
I I ' 
R. mi 
l a cC-br«iahad fatty aaid aatara, tiM 
HaLafforty raarraaga»a«t %m oaaar in 
oitbar of tlM t«a «tgr*« 
92 
thlti illafiitrat«t that th9 oC -oarboa aton vlth tJia attaabatf 
methyl group r««ain» la tii« raarraat«d ion. Vhea tba i<-poaitiott«« 
•id« elmta i a aa 9 t ^ l ar tsa*g«r allqrl groap^ t&a iioi*affart3r 
raarraag««(»at (2,3-olaavage wltH ->( '^irogmn traasfar) oaa ooour 
In two dlfferant va f^} m ahoirn in the figara* tha saooad apaelal 
eaite i s thm atetliyl nater of ao iso-aoit^ ooataiuiug a taradaal 
tnopropyl groitfi (nathyl braaeh at poait ion- l ) vtiieli giiraa a 
npcMstnii that i s vary sietilar to ttia aoraal ehidii iaoaar* A aiiall 
pmiA <lae to thu toaa of aetlmnot, watar aiitt a aatliyi group, 1«63| 
thnt t^ ^ not pr#a(*At in ttie noraal otiaio isoaert is present in the 
npeotntfli of tha i99«>aoi<3« 
?ha MAsa ispaotra of (^ C,^  •^naatorated fatty acid asters 
abow a eharaotariatie peak at m/e i id due to iona fomod cm 
70 5,d-ote«raga« ^oLaffarty has propoaad that this ion axista 
in oyel io font* 
m/9 i i 3 
fhm eharaotariatia paiOc at m/t> l iS fannd ia 
7(^,^-<«aMaturatad fatty aoid aatara 
T l Phillipoa im4 ao-«orkara bcra earriad oat GC-Mil 
lavaatigatiana af aavaral loag ahaia «Lld9ky4mm and tkair 
OHMthyl Md a*t«batyl-»disathylailyl axiaaa and has as tab l i shad 
93 
tli«t <iliiiirte«t i<Mii««ttM 9t tn* iia«0(iiri«<l ml4*ky4»» i » t te «•«% 
stttlnfaetoiT proeodnrs for botb (|iiiillt«tlir« ana qiattati t«t iv« 
Haeently thft MASS s^AOtra of i^4o«poxidtty t«3-^ipoxid« 
m^. i t s derivatives bore radoivad tha attaat i iw in Itia f i a l d of 
fatty aoi^ dlarivativa. A wums <i|iaetral aaair»£^ of i^^t i f 5 « 
a p o t i ^ {«i4 i t s <tarivativa« hm« baaa oarria«i out t^ Oumstoiia 
aii<l othara* 
Thm Haas apaotraa of « a t ^ l 0tl3->apoaQr aiaarata giva* 









I t f lvaa a •alaovtar ioa paak at m/m S i t , 3ia« Saaidaa fraiptant 
iatt» at a/a 188 (iOO,1l), iST (SS^ Ii«-i8)» 38t (94ta)f « » ( i i * » . i t ) » 
i t s (a -St , S t ) , tnd iTT ( i4» 2\9^0), 
»aaa apaotraii af MtlijrS f f lt«afOiQr-i0««atliaDr*t*iirata 





t- « ««33 »-d4 
%Q moleoulmr ion peMik was olis«nrsd« !ltit tbers ««ii « 
signtfleant p^m^ « l i^« 311 (4* U«^l)* r«ia^8 at 310 (3« M-sa) 
And 2T9 ( 3 , n-^9) show the presence of a aetiiyl ester aad a 
aetlijrl et&ier* Other pmtSic^ vera ohsenrad as <ieplotea aoocnrdlug 
to the fraioentatlan* 
Xa ease of aethjrl 9»13'-e{Hiiqr-lO«>oxoatearate» paatca at 
m/e 339 {3t^ ) tmA 395 (5^ Sl-31} etmflra th« noleoniar weight 
of this eotapoand* The speetrao I s aoalnated hy a base pealc of 
«/e 195 nhieh Is thoaght to arise l a the following war* 
CH,(CII,)j^ 
^ 
0 ^ \^(C«^)y0>O0K^ ^0;^ (a»j)^«:«MICBj 





!fo aioleoalftr ion pesM was obserred for aetbarl 9 , i3« 
«posr*l3«««tlioir*tearat«, iKit a peak at 31i (13, Jl«>3i) i s 
oonststent f^tti a ttol«imlar vetglit of 343» Other doaiaeuat 
peeks at 32T (lOO.b). 209 (10^ b-19) , ItS (Tt, b-33)» ttT 







Metlirl t9ia<-ai>oxy«13->exoatearate gare ao aeleaular iaa 
jieek l « t a fNiak at MS (lO^ M-31) i e eaaeis t tat aitii a aaleoalar 
welfHt af aas. Otaar daalaaat feake at 237 (93, H), 309 (a i»a-18) , 
19S ( too , b*-33)t ITT (33, ^-90) , «i<t 99 (3S, a) are eoasittaat 
Hi til tlia elaarage eliaen mv^m, l a aetUrl 9ti3*epax3rataarata 
96 
( 1 , ll^l}« m4 311 ( 1 , li*l)» 09«1<}«9, following trofaoatatlMi 
IiOfdr ftt 394 ( 3 , M.18), 3Sl (3» »-*3l}, 983 (3t il«49>| 341 (iSf ft), 
333 ( 3 9, «-19h 399 (3T, » .33) , 191 (13, A«9a}, 193 (100, to), 
ftii4 137 (l><»13,58) ft9 shown tiolow. 
Hois ^ 
cn^m^^i /"N) (CB^)YCOyOBj 
•«$0 
#^3 ' 
flio dNit«r»lnfttlon of m oicrfoaatod fttnoUon In a earben 
ehatn 1» a fairly alnplo aattor lijr «aai« BpeetroMeirx sad a ratiiar 
«or« dlff letitt {»rot>lea %f elaasleaH degraHatlon proeaaaaa, Saoti 
IproMps * alt bar prasaot l a aataral jprodaota or proditteaii lisr 
olitatteal nanlfmlatloa «• Inolada tortfroiy, alkoirjr, osro aai mpoxf 
aalAa. fi^droiy aatart ara boat lavaatlgatafl as ilkiir t r l a a t ^ l * 
a l t r l atliari and apovy astara aa liydro3i]r*«atlia]Qr mr aatliaxjr-
trlaatHflalloiQr 4anvatlvaa • fha potl t loa of braaalMA aotiiyl 
aa4 ere l lo graaiia la atharwlsa aatoraaaHatf volaoala la not raa411jr 
<iaAaea4 toy dacri^atlaa mtliotfa, feat 1» aora aaalljr tfataralaotf 
7ft-Ai toy atpraprlata «aaa ofaatroaatrlo frooodaraa • Aal4a 
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atttntiOB • Strnottir* il«t«rniafttloii liivolir«t, «or« on«ii« 
tti* dttttriitBatloii of doitliltt ««iid fiosition* mni i t 1« attfortiia«t« 
that mtmm nptet roam try <lo«s n*t provid* m immAimtm •olatiott to 
thitt prol»t«»* Dtfforent ««t« of roaotloao tia;vo beoit roportod 
for tlie naas •ipootroaatrle stntly of alk«aoat«a* ^ I t faaa 
now %»e«a diatafHiotratoA that soro asoful resalts aro obtalood ultii 
prrroiKHdas? Aootylonlo groaps em bo plaood by tbo aotisoda 
4i80ii4«<Hl abovo after partial br^rogoaatioa to ailEoaea or liirootly 
after ooftvarsioo to otbfleno Icotalo* • v,*v* 
2 3 /v^ ^ a ^ \ ^ 
0 0 0 0 
U I I 
Altboagli a imaliar of {W-US} tiyt^teas ItaYo bodQ 4t«veiop«<l| 
aono in mipliei^lo gtaerally to tbo analysis of oataral 11^ 4<d8« 
Tltara la a ays tan for iatorfaoing U ^ i d ebroaat«i|(raplty «itb 
«aaa spaotroaatvy for tlio i»iaiy»is of lipida^ baaatf ea tbm aovias 
obaln transport pnaeiple« to iatorfaoo MJ «itb a fla«o ioaiaatioa 
tfotaotioa ayatoa*^^'* stoat tipida yiol<l hydro-^arboaa tbat 
prorida atraotarai itftntifioatioa aa vail • • aaalyaia ia tba 
tow aoaagraM raago. ffitb tripaiattia tha tti^or prodaot ia 
panta^ooaaa* Vhi* eoapoaatf appaara to bo pro«raoatf by bydrogaao* 
tyala •soordlas to tba follo«iai roootioa* 
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CHj - 0 - 6(092)14083 
0 
CS . 0 . C (OH,),,OII, : ^ ^ W „ « „ • » < » , • 0 ,H, 
Coisparleoa of tlie sptetraa of tHo pentetfeewie •taodard vlt ! i tbat 
of til® pro«)tiet« froa t r tpa ln l t i i i uhmm tbatt altboagfei fragiititta* 
tton i a groat«ry ttio pattam i« essontlallr tbe aaao* Mo 
pjrrolyita app«ara to ooonr aador ttia ooadltimi oMplogred la wi 
•nelt a^ tliore Is no oYl(l«a<}« of tiM foraatton of ffdo fatty aoida 
whleli ara ttie najor prodaota of ttm pyr^lyaia of t r ig lyeer idaaP^ 
Paatadaoaaa la aUo produead froa oholaatairl palaltata In tbo 
reaoter, npparaatly Hy l^rdrogiAOlfals, aa avidaaoad toy tti« loa 
at an a/a of 311* 
lao Md aatataa aaaoaaolo fat ty aelda ara aaabara of 
Mataraa* fat ty aold aaaana of ear loa i t laa . fiioy iiara baaa 
raaagalsad l a taa phatpaallplda of 8aaHlu<f jSlSfioa^^ with a 
A^ daalila toaad. Tha Idaat l ty of tlia ig£ "ft^ antalaa A* -» iT i i 
aattoyl aatara la ooaflraad toy aaaa apaatra of ttoa aattoaatla 
Ids 
ataadard aoapaaada* Tha aoatolaad praaMiao af a daatola tooad 
and a pra-taralaal attiqrl fi^aap l a fa t ty aald aetliyl ••t9r9 
ladaaaa fracaiAtatlaa vtolato to«»^i not toaaa pravlaaaly atoawt to 
oaaor l a fat ty aald. 
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^biiktft ma «o-«ti#rtt«r» hmrm «arrl«d oat A rcttvat w^rk 
la tilt i4i»anfi«atloii of eyelopm&tyt fat ty aolda by QC«MS» 
Tha Mtridii^t aliaia fatter aeida and tlb» lorolapaal^l fat ty aet4a 
firaaant in tlia Upida af itydraaargna ii^gtittaai aaada wara 
aa|i«^< t^«<) A^  tttair pjrroUdt^aa Hr Mtiaia of gaa-oliroaatagriNPi^* 
A QC'-^ i'l sjrstan ooafirawd tlia eoiq^lete aaparatloti aad pafHlttad 
the la^ii t i f toati im of tlie iatiiv^tdaat oa«i|»oft^at« t a tba aa^ la« 
In aiaaa npaatroaatrf darivatiaatioaa iur9 iaiftortrnt for 
prodiiolaK oliaraotarlatia aaaa ahifta audi for diraetlogi particular 
nodat of fragMiatation aadar alaatroa iaq^aot or oliaaioal i o a i -
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aatioa. Brooka oad oo-vartcera tta^e carried out rooeat vork 
oa this aspaot of iiaaa apeotroaatrjr* 
Oaaaa oi^losrad soft loalaatioa naaa speotral aatliod 
far l i p id analysis. Gbeaicat ioaiaatioa (CI)» f ia ld ioaiaatioa 
( n ) fiaidi daaorptioa (9D) ara aoaatiaaa prafaritilla to alaotroa 
in^aat (Kl) aaaa wpaatroMitiT M aNitlioda for olitaiaiag almadaat 
Hlffli aaaa iaaa froa tipida« tV oftaa proridaa aaaa «paetral 
iafaraatiaaa aMak la aaateti^aalbla ky attiar aatnoda and ia tiia 
liaat aatliad far aataaalar aaigiit ia fomat ieaa. f)'rafa«itatiinis 
ara aManrad ia tha apaatra fraa a l l tHa laaiaat iMi «atlioda» 
vliiali prairida atraotaral iafarsat iaa aoaplaaaatiag that atotaiaabla 
fraai aa I I apaatraa. Halag 0I« li it l i Muia iaat aarryiac a larga 
praportiaaa af tha tatat laniaatiaa aarraat aaa ka aoaitoratf 
hy aalaatai iaa-««iitaria(i9 r a « i l t i a i i a aakiyiaad aaaai t iv i ty 
fa r ^aal i tat iva at id iat* 
IGO 
i l l 1Cl«la * htm maAm a r«««iit nnfitm of m»»» sp««trowitr7 
vitn mtipwet to l ip id r«ooa««li. laotruwiatal tootuii(|it«« giro 
tiM xrootott oBOunt of i t m e t a r a l iaforwitiOtt«i sad pro^do 
•acliflniatie iaforaatioa abottt fragaoatatioos. Aooarato dotor* 
aiaattoa of ioaie aaaa i a tiie f i r a t atop tovarda a prooiaa 
daooriptioo of tho varioaa proeooaas l»7 ablob a aolaoaio 
frag»«Rta, OtBar oapeoialljr aaatal aathods for atraotaral 
olaoi<!fttloa and aoeliaaiatlo atndiaa iairolva labelUag aritti 
stat»to iaotopaa aad aaalysid of aataatatolo trwaaitiona. 
mrs^z'^ woax 
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ilofitild 1i«»<fff» tliwgii sat ftlwuriit iir« ««a«ratty attraoti iwoif l** 
'yn t^9 9ili«r htiitdy tmtty miA9 eoiit«Sii|iti tvntiaal iiii««t«irfttltfa 
a!id/i>r eftf^oi^t •<lJ««oat t<9 <lmtl»l# bond ((^ Cy ^ ««iaiiattir«t«a aetdto^f 
tifi!ii«!V« diff«ri int ly fr^m thp ia t»ra« l olstftiilo ml^9» iesarttiji^ljr* 
tt« rommteh on tiin tmtty «tft<l reftotion {>r«gr«a««d I t »««ih>4l 
reft!>)<»B«iit« to ira|i9f}4« tuat tii« |»ro<^«tir wmM )ii» •t«r«<»(r#gi«i|«» 
nnf^ifie or «t«r«o(r«gt»)t#t«!«ttv© dc»|i«iidlag tifioii tU^ ^ositl^a 
afif! g«n!»etry of tlie d(»ililtt Ik0ii^ « nature of tba r^actceil miOi 
fti«oF«tl«altjf fiitty aetd* eontotaifig doa&l® bonds would 
y*l«itif II «lirtitr« of ittovorto pro^et« wHloti Umr^ booa woll 
flMtfi#tit1«iit«4 ^fojmwbnr of roftotloo* on |»aliit«il 4oitl>le DomU 
THtt nonorattoiitton Is not oppllOAtetft to t o r ^ a a l o l t f ln to or 
$<,,^ «iintfttiiriito<t a«ld«t I f is now lon^ratlr a^rood ttiat lo ifto 
addition raaetloR of tijr4iro||«a li«li(f»a« l^palialaiia aolda and rltt^ 
ofiantaf r«a«tto»«'of iatoraol nirotio ooapoaada^ tlia raagaat 
attaoka tfe« d«m!ii# tioad and a l t tfto (iro^ota ar« laxtiiraa of 
lioaitlea«il isoii<»ra and i»«!%car« aa a aatooiilar ooapaaail at a ra t io 
of t i l will all ara not aaalty r««otvad la ta lattlTldtial aoasioaaata* 
Tlia raaatlaaa of olaf ia la f a t t r aaida aoalaialag ia taraal 4oiil»la 
^ooda li«r« tiaaa axtaaslvaly atadlad. Sat ttia aerraap^Nsiilat 
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r«««tt<»it« «it!t t«ratni«i •l<»riiil« tm^ oC^ ^•««a««t8r«l«d fattjr 
««i(f« itMir^  b«#fi •xitAltttii le»t f»ll]r» prokiitity «««iitft« of tli« 
Ai>it<M»««rtirr«fi<i« of tli«9« Ael^n i a »iii^r«ii f«t«» ( fit &«attiM«tl«a 
wStli th« stndtiNi on t!i«i r»aiotloii ©f lt}«Hanatt«ttnote «»t<l 
anrt l«a^ ©hftia «<» f-*>»»«*«*'<**«^ fmtty ««i<t»J^^'*^^ tHa iwllior's 
ii3t«r#9t ir«ieiifi<9«4 ai>cia %h% deair«t»|lit]r of invest!^oUfis itoaHi 
r^iioUooft Oil tUfkto «et<!s. 
Ttto «iltfltto(t« of lodino ositlo to unofttiirAted fa t ty «cina 
an?! ttio fomatlon of roop^otlvo io^onsiaos are vory iw^ortoot 
!«<"" 
00 0 vori«t3r of oonqp^ ottn^ ls osn tia iiyatlMisifiod vto t M s roato, 
Heoonttr ^ogltfi ot « l » * ^ mwre iavoiittgatod t&© addilloo of ts« 
to o f«Htr tutornot otefloff* Tlii9f hoiro ttoatlon^il fori of I r tlio 
roftotioa wltl^ {a4»t^rl ol@«to« T^«t ottH « vl@v to otoay ooro 
jiyotoinottoolty the fl^dtltoo of 1*1^ to long olmla aoldiOy I t ««« 
eonttifiiro^ of fotorott to invoottgoto tfiils roi^tioo oit t«rtfiliaol« 
tntor»j«l oto/trifmt ornl tf>CiP-^oootiirottd ooid«« \ vorletr »* 
HMitliodo for thm otorooopoolfto Ifitro^uotlon of oitrs*^ ftioottoiui 
tnto t%o «ort)Oii ottototon boo boon ovolvo^t •*$,*% vio op^ontog 
of oisoictooy Hgr^lroborottoa of otoftoot ^'^ rodootlon of ktttonloo* 
^'ntil raoontly tHo ooaio tioo not l»ooa trao for flainetloool groopo 
omitoloitiK «ittrofeii» 
Hothqrl tO-wRdoooooolo «oo tro*to<l oi t i i to4lao «ati4o 
•ooordioff to tlio yrooo«iro of rowtor j | J i * ^ ^ Tlio f rogrooo of 
103 
( t t t f t ) ft^»««r«<i Jniit t»«loir t&« iq^ot dii« tn {X\)miii* nu, 
j tf I «a J 4i 
al}*iortitiO{i liann «t aiQCi on * (rt^»l>« wliieti Is atMsribea to tii9 
aw r^st^ Qtrie 9tr«to&lng ir|i»r«tioa of tHe asltfit l^ioti<iiallty» utiMir 
p#«%tt w»r« #&s«nr«(| At iT3S, 14 $0, t43dp i34a« t33il» t l9a iwtd 
••t 1170 on • Tlfi« «o«i»oiin(f exfttMtfd thm eleimatnl ct<»a^o»itl9nt 
rti« «in Af tuts o<Mi|imia4 f^rtbcr sttpy^rUtf ttM f«r«ttU«tt 
• r f«do««ld«, f t ^«Te nlgttAt* Hi T'a^aSs ( l prot»a, •(MMj|)« 
«• 4« <3 pnit»A«t •f^iocm^), a,07 i ( 3 9r«to«« *qH.I)9 7«7| liktt 











l O - l 
i ". •» 
I* I I 
(•) ih) (•) 
\ / ' I • 
I 1 
( « ) ( • ) 
A g—4 prei^^ for tli« •«eli«al»« im ottmn %hts reelaoltMU.*try 
o f a ro«0ttos» TH« b««t p4»«ll»le ii«»oii«ttt»n for tti« IM^ w l d l t l ^ i 
to t<»riHlfi«l oloftna aro oonototont with tho iat.or«««il«Qy of A 
ttiroo-HBAttlMirod rltti* lo<lciiil(i» ton ( A ) , opoolaji, <>' vdloH |»roo«o4« 
v ia tti« lovor oaorfjr t rana l t ion otata {t* ratitar ttiiui d wtiaa 
R oan a ta l i l l l aa an l a o i a l a a t poa l t lva olMrfta). Aa par tifta 
raiMttOfi fli«M9l»<»nt»a tha « la«tron wltlKlraalnA ti ftroap l a ( a ) 
•iKMld (|«»ata1»lU«a t r m a l t l o n atata (b) ra ta t l vo to (d ) ami 
iiAnaa tha prodaet ( « ) • 
I 1 I ^ I S 3 
Ttia aaaa apaatraa of ( XXXIK)(nA»a) nava tka ton poak 
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3;t«l« 3S4» 313t 9i% t9% 199, t<»0, I T l * idU 141* 139, 13il 
( t f ^ ^ > t «t«» wtt t i ft !>««& fi«a^ (9S)« 
Thm fo ran t lon of in« lapor t i ia t fragaoat ions ftast iKisa 
«*ftf»!^ «»t©<l to fioetir aooorrtln,^, to »e!ieittii giiNut ^m%9m* 'ih&mt 
trf^'mf*ntmH&ti paVtwm* ^ar^ t^otat l i r&t s ine* tti® <!t^otrii oi 
m^r<tpHnt« t l f i i i t«rat«^ analogs liair# autt &9eR taraalttssi* 
Til ls trm0iffnt ion 9Wi9nnly r@siilt» lor the lo«s of tt«t^oxy 
grottj:* frffm tti« isalecrtsliMr l0a# 
r t i l t Ion p«A^ thOM^ti w9«iK^ «aty t>« SIKNUI to ooimr f roa 
trill not^eal i i r toa by tlt« li^att o f «««» f ta l t AaC-H^HseHoa* ! > • 
C^3 - Cfl -{Olj^g-COOCRl, -•••^"> 
I St* stt I !^* SlI 3«T 
I 1^ a/« 3as 
106 
thm fomfttlon 9t thim Ion eiifi b« rAtl<mallsoi$ t»y the t»wi 
*^<#iciiitt a 




G 3^ - OJ -(ClgJ^-OlJg-OaO* 
I «.^> 
cT!g • Gil -(a*?3>^ - ©fj 
I Sfg 
«/« :vm 
ff/f ?^ 9 
TiMi fr«|p«at i«ii iii/« 34i> 1» 4«riir«<i fron atoleeaiftr Ida 
tiy the Itmu of ltt<lln«* 
m t * tflw t« iNiry pr<HKl«tot and asst pr<»k«fe»l]r oriftiaitt^t 
toy IHff 1««« of (lit • 1) fro« ttio aolowtlar Ion M I I t im^p^ a^s 
l a « • • • of inwjr lo4o ao«po«a^a* Aaotiiar paaaltiiUtjr t a tlia 
lata af ^Cff^ls-^^^^^^j* '^•tli tHo yaaatat l lUaa Hava baan 





OTj - a - m^*m^-im^}^^c • *im^ 
n 
^ < 3»T 
-m 
II 
trig • {J - crr-Kaigj^-j - ocsig 
m/e 339 •«3 n 
•?r 
ul 
CTg • 0 • cMcrt^ly-n - oei^^-*-—t sii3*iJ • ai-Cc32)y**c - o ^ ^ 
3 




cjifj - cw - nil- * csi. - fsHj-(cWj>^ • c • OCH^ 
» 
C 9 9 A * • GM •» C3l_ 
Hj m^ 
m^ <! """» 
« / • 391 
108 
Thtii fracsMit Idtt «^tir«iitly r««iilt» by ikm 1««9 «r 
m^ trm tii« frtti^ Miat loa «/« 23i (iietiiHM i ) . 
a 
*li|ihi>ii« 4 
m. • r^  - C' 
^3 m/m 233 
ot 
^ C * ^ • cn-ieSgj^-o - 00H3 
!l tl 




I 3 «CU 
•4 
^ 3 * '^^ *3 
« / • 334 
109 
T}|« frttipitnt r t i iatts frtm tfin l««« of I mid fC^ i *<> 
dig • en -(ci^2>3»G^oeOg 
1'' 
l/f M^ 
?ti« foranttflta of thlo ion ean b« olioon lir ^^ lo«« of 
11 wothytoao groap fr<Mi tlio toa a/o 3i4 (iohe«{i «'>)• 
1 ^  
t 1 
1 • 1 
I *H 
s 














^ m/m 310 
1 ^ 
1 
„ _„, *«ti aij 
m/n 310 
110 
for tho o r i f l a of V o i9B (S^^ao f)» 
\ / 




1^19 ion ori 'toRte» l>y ttie lo«9 ^f maiis uoi l 14 froa 
tti0 Ion «/© 3|f> (Soho»e S)# 




• / t 1*!«> 
( ' II 
• / « i ^ 
fH# rr«4S««ot ion, m/% ISO otovioaiily rotults ivy tti» lo«s 
of «a«» ttnit 99 froM tb« loa • / • a40« 
I l l 
«/» iTt nod n/» 170 
Tlmso fran^miatti «iir« •uppOMid to too uriting ttom tUe 
«ol«eal«r ton mn pr«»«iit«a In ttte 5(Qii«ii« 9* 
o: 
r »^ < 
Cl^-CCLlgJ^-J ^ OCII3 
«i/e 171 
5 ; 
• • . IJ 
«/« ITO 
w/« 141 (at " ^\iSo^z^$^ 
fHtm rr«f«ent loa obtrlaiislf result* dy tile lass of 
'^ll^ao**l*J! ''*** **"• ••Isealar Ion (solieMs toK 
tl 
.g - cfi - (0ij)^ -coocrijj 
• / • 397 s^ «t » / • 141 
112 
^(it*iyt oloato ants tMtUyl elt^datD were irettte^ wit i i 
to'flne ttxldn moorAia^ to t'm proe«4ttr« of ro« l«r j j j a . ''^ 
Thn ifp9t <tti<i to todoaKt<39 aitpoarec! bellow thn spot ^ue to the 
oorro8|5ont!t«i actor* 
c/t 
a « tliriyo 
b « orythro 
In oa»a of air»tJ3i?l oleato the ndl^ toot foraed wa« a tar©0-uac; 
ir*ior«a« I n setliy-t ©lat<^«t« @a arytftro-atlclaot was foraocJ. 
Ch»raot«rtKatton of lo4aaaid<f Mdact 
ffie> iodoasit<i« no forateil «»a!i tflag/at^xaxl t>y t t a titi|i;pia aad 
oHaraotartMtte baad at it>m » * * l a ! « • i n aaoa of tar«o-
a(f<inat tiamtn at 3100, 1T40, t43t), t430 , 1240, I t t O , t tSO, t l t O , 
f 010, 8 t0 and a t T30 a» wr» o)i»trirad* $f)»«raa« 4 a arytbro-
addaat «nava<i baada at 3100, 1740, 1430, 1430, l a s a , 1340, 
1190, i m o , tOtO aad 730 aa*^* ftio eoapoaad ^ava ta« ooapot l t ioa 
^If^'sS^a^s'^ * '*'**"' ^ '^''' «'^ (^ '<'^ *'">^ aaalytsla. 
113 
Tlift m^ of tti#s« QfNiponads rur i l ier support**! tli» 
»itraot«r«, fHoy f « w nlgaalfi a t Y f t . t l ( 1 protoa -C i i ) , 6 . 3 
8 11 "* 
"""Ja* •'*^ ^ 2 *^^ - 0 1 -flafi^lttf,^ tlifs 9«t«r «taTl>uayli» ^.eSa 
CfJHftlo si»it!»3rloaft) «aa » , t t ll%e ( t a r ^ i a a l '-Cil^}* 
(« ) (b ) (o^ (<l) 
I ' ' 
I 
t 
Thm l»#«l po«iill>l# fli«ahaal<^ for tlio I "4^  adtf l t laa to 
tn loran l o l^ f tna sro ecinatatent u l t l i tlio iittoraeaiaojp of a 
ttiro«««i«a%«»r«^ r l n t iodoaltia loa ( a ) , o^ianla.i, of vhloa proooetio 
v ia tH« lovar aaarfy t rans i t ioa a t a l * . t t I n l o t a r « a t i a s to 
aoto tfittt tha t raaa i t toa stato (b ) aa<4 (H) ara of alaoat a<^at 
«a«r(|!r ta oaaa of t a to raa l o l « f t a « . ilaaoa aa laoaar ia a ia turaa 
of fa ) an<t (a> aaa aatalaati* 
AltHoattli tlia I<« «|i«otra of ilie aiaataraotaoaara oOCataad 
f roa j jL f * 'A'* IriJii"^-ootaftacaaoatmm ara irarjr a l a l l a r « tba 
ttirao-1 aoamr aab lMtad alisorptt an aaada at i l i a aao i f a a« 
114 
wHtah mrm <at»««iit in »rrthrt> t«<m«rt wt i i l * ttie l « t t « r Has lAsorp* 
tloft bmt^ at tlHO • « * not |ir0»oiil i n tn« t i i r» i i - l «o i iT . ra r tdar 
prti«f of tli«% »»»4ia«*^ niifiietiireji mm thrtto-and arytfaro-aadttata 
l a fo«in<t In t!i« oorrali^ttatt of tha Wc aoupllnft eoavtaata f a r 
tbft ««tMn*» i^rotona for thn tftrao- »«<! orythro-taoaagti. I t i s 
a l t^ht l j r graatar l a ary thro-1 a ooaptajrifoo to tftg t»rao-l80«er» 
T!i«»«i« Tiata nr© tvj ftfr»«imftat wltJi tt»o»« rei»ort«d for threo-
**'*^ orythro- ad^neta* 
t*"^* ?#totion of I\-^ a t t ^ latn^l tr^a»a^axa<l«oanotite 
T?ia co«f»noai1 ('CLIIJ was treated ^1 tli iodina ozia© 
aoaorf^tlnr': to tli?» |>roea<t!xra of Fowlar ^ j j . . TJio progress 
o f tlis* roftotlon »»« moat tor^idl by ?t*c, flio »|>ol # ja ta loaoaKlde 
ao!»*»ar««1 Joat aboy© tht* spot of th® .loitistrato* lh& loaoaKiHe 
vaa f»!irl f lail by f iaastui tlirotiiih oolnnit otiraaiato raptty* 
{ILIII) 
11^ 
iin«<(etrO'<{OOpto ani eowtiaiitlon rtata, A otnuraot^rl t t ie strong 
!!»«n<t «»p(i»«ri»d at 3 ^ ^ mi tn Hi* ';tii«r pmokM «for« ontorvetd 
iit tT30» 1450, 1421, i a«0 , 1240, l l S U , t l 6 0 , i t I S , tOOS, dTO, 
<^<I0, ^ 0 , T51 ftn^ t l f l ©m**, m« 9l«M«iat«it e *«ipOftltioii oorr«»» 
f»ont!«»d to f^tt'S2''^'»"^3* * * «i^ii5«»»tod froai mieroaaalfft is* fft© 
r^*!! Of thl'» etwnoaml oorrdfttioai^oa to th« stnioturtt* I t ^avo 
9 l - m r U ®t "5^5,tTa ( t pr^t&n - t n I ) , 3.93a Cl proton - t l j M«), 
o»f»» (.1 protoaii -t^orrij j) and 7.93 ( a protoaa -^da*^* ^•^« 
(eHaln tiothyl«>a«l mirt 0 . t t i i '^e,(t©rs«lonl-84„)« 
*fiis» «pr*ctrt>afttry w«» t}4$fifi}l i n oaaf l f j i las tij© atnot t i r© 
of t*irt foioaiside adft'iot. tho a&m «pe«trtin of aottiyl ^ryt:tr»'» 
S»lO'lQ-3-««l<!oli«»x«a«oa«Oiit« ClPUItlH^'^«3} tttv« it ^lieft too pOJSii 
at « /« 2t«» whleH l*i obtaln<«{1 l»y tho loss >f loatna f ra« turn 
taol«flttlar Ion* Otftur proaia^tnt poaks irora o^i»«rv«d at m/m 247, 
209, 141 , 134, 131 , I t s , lioaldaa paaica of toaor aaaa U i i i t . 
I^a foraat loa of tiio laportaat fmgaent ioaa hmsu b9t)n 
«tiffta«ta<t to ooear aooortUax to iMiteoaoo f lvoa l>«lo«« rtiaao 
f ra fsaa ta t lon pattiw«r» ara tantat l ira • tnee ttia aaa« speotra of 
Mtpproprtata daatwratoO Analofs Havo aot liaea oxaalaad. 
Tiia fransaant loo a/a 278 l a dortvad froi i tba aotaotttar 
Ion br ma l o M of loi i ioa (iieliftao I D * 
AllSN3lNt 3AUVl3d 
116 
nfm 97fj SoUgm f t 
RlIg-(Cfl^)^2 * *'* * ^ " * CDOaig 
1-' 
3 J * 
ciig-C'.'^gljg - js-i - CJ - cuoGiig 
•-1 
\ * / 
T&lfi fra,fii0at p«a^ urines frota th« l0mm of Cll^ya frcH.t 
thus friif«*»fit ion a/« 3T«i, 
# / « aOft 
THltf peitit «rii | l«iat»« i ^ tbo loss of « aas» itsilt 43 from 
« / • 14 T, 
This frsjtvoat Miir ar ise dus to rs«rrang««iiat and I s 
t»osstbly of t i ls fottowing strtaoturs, «s por sob««s civso «Miloin 
117 
^ 4 ; 403 
• ' • « • »<• 
crig - ci^iOGa^ f M, •• I» c j ^ . m • J J - CVJOCU^ 
( f i t^ , ;] 
u 3 fli/« W l 
rHt«i lof i I s otmnetH due to t l io for«&t|oa of the tr&gmtitat 
a« per mohmme 13* 
I 
n • on 
Seh-^aw t 3 
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T!)« for«ifttt9a of thin fragment at m/m i l 5 eon l>e explalii«(i 
nftoor'ltn* to tU© ffoltowtn^ f»elic«© 13, 
« ^»: 




3* A^tiition of IWj t«i fi" ««tl 7 wiy<ar»«y a l o f t ate <iqt<i« 
nat i i tnratt td turiirosr ftei4# %«iir« the i$a«i»iaetf u r o ^ a r t t * * 
exp«»et<«d o f aa al{t«»# tmH an atcoliol« fliey atao atiow reaettoas 
rntftiritti, thei ptrnmsim^ of tiatti !£,raiir»»i ao4 ttie r a ta t t ve poa l i ton 
of tha tva ^rtm^n thi»n 6f>!0d9«« alRatfloant;* l a r t o l a o t n l o mi& 
tfie Hyrtrawl i?roti|» oa C,* 1?» iittft®!i«<l ta tii© ^•oarfeoa ataw 
with refltftaot t ^ thn dfoafe^ ta ba;i^« l a the tsarletatilsilcs isoa^r* 
fiatTOirar« ttwi l i y t i r o ^ l groap* t t altaotMid to tl ia Y-oar&aa ataa. 
fat«»reatti|p dt f fer^neea t n t l i« raaat ians af ^ • aad y -4iy<lraxjr--
Qlte^a «yRti»«9a hm& he^n observed;* J'er axf&^pla a%3r«f?rcuratl9a-
»le!t«»rmjrntton rft«tstioft irt t t i ^Diftyt r lo taa taa to faratanoa a 
{Slxttiro o f IS -^a ra j i ^ - i ^ - «o«l tO-««ttiony statirataa • fUaaa ftr« 
t^<) prOfiuQtt a f iataraiatfiCKitar raaottoa batvaaa i&a r ia tao taa te 
dauhta baadf t n Aiftrcttrattd farw «atl aetli;iiiol# f&o ^ -liyflrasiy 
j((r<iaa I n r lo tna toa ta t ttkaa^h pa toa t ta t t y a eoapatt t tva aaolaopii t let 
talc#« t i t t l e or ao par t ta t^a raaottaa* l o oaatra»t» tua 
y -^yAr036^mlkmn9 ayttais prm»«imt l a ttia l aa r l a l ao la ta aatar raaata 
4>atir«t|r l a latrwaalaaular fasb laa, (m4 t l ia pro^iaot t n a a»« 
olaaa a f f a t t y act ^ i l a r t va t l raa - a l»4-«apaBl4a or ta t raaydra* 
fa raa . 
120 
• « • 
ft «• 
IM, 
Cn • Cn -(<T4j)2«0^ - !!• • H 




• OTg - ca - *i!!g - c:i • a i - 5i« 
f 
Oil 
R - Gl?« • CIl • Cn^ • Ol - SSI - a» 
'3 3 i 1 
('Elavil) 
A«ld[itt»a or a f»MHi<iohftlofftii, lo41n« eueiao (IH^) ti^ii titien »bi<mia 
t0 Aid in n fiifltllnr tasDiMir wltb ofitliyl 9*'lty>troaaroet«^»o^*«lf>ia« 
«noat(it ( t W I I f ) and ii«t}i3rl t3''4iytfroiytt«taido«»qt»*#*»ao»t» 
(in^Vf)* In ««ii<i of (Xt«?l) an ltiM{>iiralit« ft»oii«rto nixlitr^t 
of I3»liydro«y«9(l0)t(ido*so(9)«ii]ii4oottt«d»eatioalo (nUf l l ) woo 
fonid^l AM ta nagr liit«rnat ot«ftaict ayatMi v i ta no aydroxyt 
troiifi fiiirtloipattoa« «li«roa«, in ttaa« of (tCWItf) ttia roaotioa 
aaoaa to f>rooo«4 •attraljr i a aa iatra«ol«aalar aaaaor^ l»o«» 
121 
tli« i^Hf^rotsfl grmp in ( t W I I I ) a eoap^Uttvtf nuotaopiiit* 
ttAf^m pmrt In tdo raiielioii «rttii the roratttlou mt a oyolio ttttior* 
m tt4«#t>oxt^«t aoti^rl«^vt3«*0!»03Q^'*it-ia«9te«r«tft^ C^bif) witfi 
ft trne# of 9«li3rdro3ry<»13(13)-lo!o->13( 12)-axld«>oota^o9Aaoato 
•rti«» »*!|9r pr«'*ti«rt froa r«f*ottaii of laorioinolMo @st«r« 
n jniror^oi of lnt«r«»«t» wnm oharaotsrl«t<! mi ^latfiyl 3«12«>apoxy-» 
t3<»l9'^ostearate (TCUV)^ 
f^fl «»I»«#»atal aa«lrsrls e«rr®iij»«Hi*i«a ta tlio foraol^ 
^j^*t-^0-l, Preisf^ noii^  of Icilo \roap aart «l»*8iace of assldo groaji 
«*i^  also «ratw!jltstfifK! IQ' a.po^ttlvo »k4l»teltt toat ami a aa^;atlv« 
ti»at for nttrot<in« ''Jo liaarta war© oliaorvad tn tli© 34aa oa 
r®s;ioa tndleatln * thfi abaanoe of frea -'Jit {^ r«Kt|> and -^il 4roup 
fiartlotpatin'4 a« a eoapatttlvio aualaophlte* ^lai larly no baaj<» 
war© f»te«»nra«l at 31M tm * latitoatliti tha absaxsoa of aaltlo jiroap. 
statti«r biHiiia at it3"j (for eatar earHonirt), i l i a (iatlieativa 
of 1,4 a^osida) aad 130 eta (C-I atratoUln^) »ara aiao obaarvaa. 
la mn (Ha, 4) alffaala at Yfi»^^*2 (dlatorta^ m l t i p l a t , far 
3 arotaa«, Jm>K .y<?\t e.4a (3«t CvKJCtl,,), t ,T« (3il, t?Ccn^ -
I"" » « K ""a 4 
• K . » . » « ^ a «k. t Alt'St y*'' »•• ta aatar aarl>oajrl). »,9m ( 4 i i r 7 \ >• *.tter (ahala •€!i|jj> 
aaf! 9.1 I lifea <3»f« taralaal C^^). 
THa f laal aa4 aattiaatta avtaoaoa i n favoctr of tha 


















nmn^mlf (XLtf}iH(i*9) 4air« <i« • • l e o a l a r |oa |>««^ at V « 43«()it> 
tMt vtliar •futtirtoftat p^nlcii abii«rv«il wor« iit i|/« 311 («t<»l), 
.^ 10 ( ^ • H I ) , 399, 379, 36«, adO, 333, 337, 3^0, 3 i 9 , 19S, 177 
i a •ddltfoit to lo««r »»«• p*akft« Th* «<MI»*1S of i n * proalaMit 
fr«fi i«at lon« «9itl4 l>« t«i i t«t lvt t ly «etrli»{it«d to tho jtra«a«itt«* 
t ion p«tii«ftyii •ait«*r«t«d i>«lo«, 
« / • "^fl 1 * *ii«rlv«dl trim iMiaoulcr ioa by tiio toss of 
ro'ftnn) ('?otiMi« 14 ) • 
a 
cl ^ 
- ! • 
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The rrik%m9ni I M m/% 310 r««(tll9 iqr IH* los« «f Ul 
frOM tti« «9t«ont«r Son {^ «»lk@»« i f ) 
ajtshmmti iff 
ot 
I — I H 
i^« 310 
0' •" ' ^ 
Afij^firetitlr this friig««iii Ion r«wilt» W tlio lona of a 
••liiett1« 9f w«t»r froM the l«ii «/« 311. 
fli« friit««iii l<m « / • 3Til wior reniilt by tue loss of 
MOtli»«r Mr*mp frow tho loa «/o 310* 
tiilo froftdtnt loa aii^ rowil t hr tbo !«»• of « « • • a n i l 
SS (O^0€<lj|^ 'CO* i n * loa fl/o 311* 1%o ttookwilMo of tlio fontotloa 
of I M o loo boo HooR iHooo «toordlln«l]r to Iko ^oHoao I S . 





«^ V<"^ aU-^ 2- ^,,^ <^zh-^H' 
3 
c * o 
ai^^CG^g) 




f« r t i l * !« •« Of %K|2 ^*^^* *^>« 1<*|» ) i /« ^ 1 * (Jeli««ft t d ) * I t 
t « tlft« «««t • I g n i n e a a t peak «ad 4«iiottts l b * p( i«t l ia» «f t l i t 
t,4<Hi|i9i^ •tr«ietttr«, f r o « th is p««lK I t I s oonalastYftly pro¥«d 





^ y •(c!ij)y-Ci>ocHg 
l*Vl3 
m/% £37 
ntlii fra^Mint orls^lnateis W ttio to»t of ii»a fron ttio 
Ion fl/« 32'^ ^ 
rhlii frftfttfffit Is i3«rlir»^ froa the IQ««I of o i . ^ i froa 
thm ioa t^o 22T* 
f!i« ff{»«etrii of Ctl*V) Aiid (xi^Vtl) ««r« vory awioii s l « i U r f 
t>«oattti# of l(l«iitlo«] froH|ii«ifii, itlt^aootot «aAijriiiii of tu» 
eoa^oiiii<f (XLV) eorrAopoadotf tho f o r m t M ^i^^M^j^at* 
^r«o«tiee of todtno was inforrod frott Hall tola toot* rreveoo* 
of «mi<So $rao|i ««• ftl«o oti^ p^ortotf frtm altr<N|oii ttaolyols* itt 
of ttito oo«i»ott«4 w«« vory atiok iafor««tiv-«* 4 i»ro«tt koatf «t 
9400 («im}f olior^ »«ii<f f738 (i^C»^]f» « stroaft ioioiioo to«a«i at 
3190 mT^ ^"^9) * • ' * *" lo^ootiof i of fr«« liytfro^jrl «roa|» ond 
•Act ion of loiSioo o«14o to ihm 4o«»l« oood* to I6III» 00 olnools 
12G 
v«r« obiHirTffd in tli« o l^f ia io rttgioii to^teatiiiA wIdtUoa tiilciii« 
ntfio* to tl>» <lo«i»I« liOBa of tUs eottponad <i^tr)* A diatorttd ^^ 
iittttif>l«t «t Y®*^***«^ (^®*' »*^ prat«n», CQ^^^g »»^ P • P_^ ^ I t 
T.Of (1*1, cao^, GartlnfttiKlifld after DJ* iilinlt^), ?•? (a protoas, 
o^-Cflg tp (>st«r OArboayl), H.f {otmiQ - ^ ' l ^ ^ ^ ^ ^*^ ^ ^^^* 
(71 f>roton!9, t t ra inal - ^ ^ ) * ^ t l th^se eoncluil'rely provea tii« 
jitntot«r© of thti comptrntk^ us m«tliyl 9«liyaroty*l<3(13)-lotl<N» 
rise 0n%y pro ^e t frois r ie laote lo «9t«r eemtioa fritib 
t*i^ nhow9^ sltBilar tnhsrmeterl9tic» ia up9Gtwt>BGopi@ti* Frmt 
Pr#«<»ficn of tfjfio and iisido s«'<^P verm tofarred froa Jloilyteia, 
te«t ait<} nltro^#a luialjrstn r#8|)«otifely« Cdaraotoristie 1^ 
Hm^w ( h r o M , 3400 « • * * for fr©« -4>« gronii), (strong otrotctiliifi 
bm^ at aiDt) ©«*** tnr ^^^ $roitp)« tT35 oa** (Ilaa4 for ootor 
eorfeiORirt) vero ovfiloaooft ia fovmir of tJi0 otractttro* l a Mm$ 
so ntgaiil vo« oMiorvod io ttio olof inlo r«ftoa« i lga«l« a t ^ 
9.4«ft«7 ( for olv orotoao* -CHxm. aatf •Ol * Cll)« f . as (1H» 
cafig« oxtiaiiMloliotf of tor o^^i olmko)* 7*7 (3 protoao* •Ol^^c^ 
to ootor o a r ^ a r D t ^•T (oHaia •Qi^*) aad 9«i t l lko (3 protoao* 
tondlaal '•CSI^)* 9oaoo ttio otraotoro oao iaforrotf to bo aattqrl 
l$-fi3r<troiQF«9(fO) iada • i0 (9 ) aniaoootadoeaaoato. 
127 
eiAtittT a «iixttir« of t«o nr^^tiots imvini (Urr«r«tit H^ viitti«!« 
tHrrm^h m odt(i«it of 9 lUei i »4^ 1» l a t^ «t farw of solid &M U (p i4 
t^ro^ot* in ttafor nod itinor aaoanls* 
1*^ 0 t t^t^t atitistj^neo waa etiar^MsiorlfMidl an tO-aaildoaindfiie«> 
IfVonoio 9{}lf) (tt^V^IlI) fr^a I t s oheiiieal at woII mw np&atfai 
ot»dif«9« Tho olfflitoatfil inalyols corre<inoiidod to tlie G j^^ «tt*^2^3* 
Thti oos^oaad tli^ ool rostftond to ilotlstola toot but iilio«od 
ofioiiltirottoo toot* fiift lit oimotro ^nre o otroag mC mhwp 
otrotQhinn ti«ii«t nt 0100 em oi^ol in latoitoity witb tbo ii«14o 
bwitf |fi f i of io^oott^o* ioir«iriir» a ao« tioa^ ioo«ito^ at 
tS4^ oa w t^f^ tt i s atlrllHatod to strotetiiaii viliratioa of tiio 
OMTboit-oiirhoa <loatitii bon4 to ooajagatloa oitH tho aaidio funotiott* 
A fHiaXc at ttO^i oa"*^  for ael<i oarboi^l HAS itiao obaorrocl* dooKlos 
fioatro at t4S0« nm^ 1400t i390« imo^ l i da , 930^ M O aad 
tao o« «oro aloo olioorrotf la l t « IR a^ootraa* 
HIO ^ 1 opootraa of taio vinyl asl^o aboooii olgaala at 
7^4.1 aa4 9*4 ( I ^rotoa oaofe* C^^^Q^U 1»9SA (3 prot«a«» ^qig*)* 
9*04 (3 frotoatf flaakiag tHo aol't aarooayl), S*«9a (obala 
ao t^ loaoU awl <S tO*to ( t ^rotoa» •cooj ) . 
128 
An ttfii« <if turn •mirts ot tHe r tMt io i i V M otei«itt«d itf 
efurrriaf ttie rvMitlon «t low «oa««Btr«tloa •£ KOM* In tlMl* 
eofi«fttlon tlia rlnyt a s l i * «A« tit* m j a r pr«l«i«%« ««H(ie» i t 
OAR hm lRf«rrt^ that ti}« le^kiAsl4S« of iMtfeijrl iCMia4«««Ei«a(« 
r<ipiet« with fliwttiiiiiotld ^^ )>f to rtml4 tHo irti^t osido otttoit 
r*iif^t«i idlth #irei!«s of fietsiatotie li^v.i to yt«ld tCMt«totiodooaaoio 
Tli« s0lt<t f iro^ot (iDUtt) w«« oUaraotorlMi^ ao 10«4(Ato<» 
113 
tmdcFOfiiioio iiettf • I to Mloroaiifttyfto oopfiortotf tbo forMalo 
a|^*UQ%* I t s 3t4 dinttro|ili«iiiytli;fdra«ofie ftorlvotlvo liad s3*;i* 
tlS-11<l^n» oad t t ^ Ronieiif'bttxoiio <iiolte^ at 136^0* Ytie a«iliiii|4 
lietnt of tHo totn-oooj^oeiid t tootf ooo ^^C {UU «•?• sl^^^^l. 
ro lf% Ofiootroo bmido ot IT ail nod tTfO en » wore otisorvod for 
onrfiOiiirl Mi4 oorlioairl fteootiotio* to Mil apeotnta o olgoitt for 
four {>rotofi« ^ o to e<«fiottijrt«iio to oiurtooeQpt IM^ oetoylono 
ftmiliifig tlio oorboigrt groofi o|^oftro4 norgoiS ot T t*S4 «# an 
onojrMMtrtool tportot* 4 ohorp ot|$nol ^ e to tonnlftat aotiiyi 
ooiioarod at 7^  TttS fnotoatf of T t » t Hooaaoo of afobiotiing 
offoot Of tbo o«o grooi^* A broad ooo proton olaglot aoeriliolilo 
to oarbowl orotoo appoarod at ^ lO. l (ostlafololiaiilo br ^2^>« 
jMltfitlonat oTt4oooo to oain^ort of tiM otraotoro of tlio at>Utf 
ora^iaot oao obtafaoA bf urofarli if lO^kotoaadooaflole M I I O froa 
a i ltfforoat roato aa4 ooaoartat vt tb tba i»ro4aot» 
129 
133 
Hf t i l * ttttnat vagr riol^ft^S tli« tvmlnal «o«tyl«ttitt tmid^ i d * 
tsn4«<qm<9to acid ••pi« 4t«4S C* t&Ni aotl^Wotd «traetur« mtm 
iMiisrinHi4 i»y ttf i «iiiirftot«rltUi} l a toas^ «% aiaa «» • rtirtiMr 
«ionit i t « MSifn 9iwnm%9f t&e t«r«tnal ae«tyt«alo protoiui «|>p«are^ 
«s It iihnrr» «tft t« t at Y 7*7 it^^ ^ ^ i'^f ««t£t|rl®B« protoa* 
a^lnoant to t%« i««tft«fito im v e i l M I «ar&9x/l fuiiotloas e^eare^ 
«« r. Wil l r«»olv««f t r ip le t «t Y ''•'*• '^^ tCMttttd«iiyii«lo aeld 
on j u r a t i o n ^ ^ l la ta ^^ '^^ 4^ 3Pt<il^ ed iiMt^toaiidMoiioto 6ol4* 
HIM tn mia mn np^etm t>t h0th ttio Utte 8«tda prapared froa two 
mtffBrmnt rotsto* ««rQ eoi^l0tot|r ffaperlnpasat^lo &s^ tHa aoltifig 
nnint of Vt% oowpoun^ (md of t l i t l r dorivatlvos vero altto Ktoalioal 
wltli tliat of tlio ooMpomi^  dlaeiiftoQ<l ©nrttor* fiio roaetioa 
snecjanaeo l««i4in^ to tHo formtlon of liMeetoaoaoeii^olo aeld io 
otitllood boloir* 
I 3 I 3 9 3 3 3 
* *3 ( X L m i ) 







CSRg • Off • It — 1 ^ cm - Cli • t ^ *^"» CM « 0 • II 
130 
^•a« ^^rntim Jit Methyl t(ta>^i«tfo«>lQ(9)«-«t^ooiiti^»qiiyaf 
with i i i t th^»lto icon 
fi«tli#0ii>tlo mii^ mn tvoaerte «t¥tiir« mt Uotmt&mio aei^t ««• 
t»0lftt#a« file •tr»0ti>r« of th% prottaet «A« titttii&ltttiHid ^ 
fiorMiliMi <^ f«i'<^ 34<^ 3* <t does fi«t eoatsdii mv sial^«a as iiir|tt@iso*it 
&@r f fe i i f t t ta test* 1%0 ein^stdttloe firwltiet Melted at fi^fa^C* 
i n 8p«Qtftiit 9f I t s estor iifiiawed uliaapiietarlflttc stroag absarpttoti 
lit tT15 CCn«i) m^ tuo (•Ki-oaa^)* w a «i»«etritm ©f tft® ««t«r 
gi^# a dl«.^!ti»iitlo M^aat mtf t«? (»ljr pr^toaitf iiasyitaiotrloat 
il^iirtetf it«tls|rt<i«a9 ai|ii0«»t on &9tli sti^« of tli« k«t9 groap 
na^ ««>tto|rt#tt« atS|ae«at to astar fiia4iti9a)t to atfditiaa to otb«r 
««aat stpiala of fat ty a o i i aatara* Alt tbasa data iai^a aaa«* 
ot«atva avl^aaoaa of tiia atrootara l a favour of nat l i r l * i< i i^)* 
katoataarata* 
t(t<l)«ftatoataarta aaltf ( I . ) vaa i^raparad froM a tflffaraat 
r«ttta« Olata aaltf vaa hrtfrojortatad vl tH ^otaaalaa i^arMaagaaata 
vMoli M»f** aty^lira«« > iO-»aiJiyaroMrataarto aoitf* fftlo 4tliy4ro3igr 
aatil an iHraala aaltf mitiiatloo gava 9tt0««ti&atoataarto aot<fi 
aaii f(t<l)«»hjrdrffir*tO(9)«4iataotaarta aot<l« ma oC-datat aad 
c>C«^iltalo iarlvattvaa of atata aefil aa radaatloa atti i 4f:! i^drladla 
131 
123 
i4l«!ftUe«l I J I a i l r«s|iftet wtit i thci 4«eMirt« eMl«i»r« o f ir«t» 8««art« 
aetdi forw^d ftort«i t t i * rttnetioa of ( j& l t t t i l i ) wStti »«tA«n«liG .i^U* 
Thft maottosii mrm r«|iriRs«iite<t as l i«lo«i 
n-CTT - (Ti| -Ccajj)^-&»fJC!lg '***^^^^1i^> K - C • a ig-^ l * -
I / , ^ N VI (tt^ItttD) 
KMnO 
p~n^ • Cfr-n« 
4 







« • c - (cw.jH* n 
» C«« - C - H* 
(L) 
• • t « r t f l « 4 « U«ltl i« • t l i * r • r« t *«»» tlir«« pf4to9%m wf f«ra«4 . 
132 
Tlift»« 99m^tmm<i9 hmm htum swiiiiralod vitit lUti ii«lii of •olittMi 






^ ^ 3 (1411) 
Tli» e«ii|)««i»d (t«I^ M4 not r«»poad to i» t l t i f t l i i loaf iJidleaUag 
tli» 4i)i8«n«re nf bat«i®ii« St^miatftt iimaty^tt* of tHe ooMfpouait 
«©rr«»fj0ii<l«il to Ci8^34^3* *^»« lf«a«»3*«ii»to ntntotitro of tHo 
e«tt|ioait^ « M ••t«i)ltstiiid &r XS otiMorpttOfis «t 9Sa < ^ roiit i «tt4 
1990 ««"^ (od«j^««iiOftttirftttoii^ oiitf itm (CMicn )^ <iti« to tuo 
prtooneo of «9ttioir grotti^* 9tli«r tm^M Hnadii woro okoorrotf at 
t4«», tiao, ias»t it»s, tiao «sd tcHo ••""^(c-o). 
133 
Til* mn mpmtram m foaiid t« to* mmrm lar«ra«tiv« |« tbm 
f»t«ei(liitt»it mt th« •traotera* It igmtm «li««l» nt T a . t d,4l 
««iilt t«8 i rmg9 eoa|itin^9 tr»a» olaflwte |»r«toa» lli^ TC to 
<l«t»r QArl>oiiyt)t ®*') « (9^* Ct)}0H»)9 d*4 » {3U, UU«OCa,), 6.0 « 
CtH, -Gfi^-n-CHwcnt-), 3,7t>r*s Ce!ifiiii -CH^), fwn » • ! t Uic« 
I 
(<1Hy tuni^liat *cn^)« me pr««(»tio« of m doable ^ a d oaaJai;atod 
i^tb ontor eornonyl i s 99^fiort«<S br tbo proooaoo of sij^aals at 
Y ^^t aii^ l 4«0> aa it«attoa«i e^wnu tbo tta$altitda.of opUt t ln^ 
utigfffjito^ tlie tr>utto-coa ft aeration of olsf loie boadl« t*rom Vaase 
6ntn^ th© alnaotoro nam for«itato*di as mothrl 4'H>Ottioacy»^y<yni«»2» 
ho jfa.<i«o#ao»t o • 
Th* eoa^ound ( U I ) wttloti wa» a aolld (i»»{i« 4t^a) did aot 
eoatnttt tmlossa «« avItJoaaod by Hollat^ta t«at« Ua ajpr^tag 
witb at4«^laltropfioayt bf^raalao tho o»tB|ioita<l dloir<»lop«ft aa 
omnio ooloor iadfeatisg tbo {>roaenoo of Koto groap. t to lu 
a}»M9tr»« shoved ao fotoaoo p»»k at 1720 eai (c«u)«a<l nwoa baads 
waro oboorrtd at t4ao, 13tO aad l t«0 ow** (c-«>>. hloatoatal 
aaalyoio of tbe ooiqpioan4 alao oorroofoadod to tbe for«il«o 
rbo ^ H of tuts ooaipoaad (rig««} mavo ooaoloalvo ovldoaao 
l a favour of tb l t atraetar* . I t did aot giw msr olftaal at 
n* i«3 ro«loa 1841001101 tbo abaoaoa of oator «roii!^laf« aor did 
I t givo aMT olgtiol fr '^om protoa l a th* (k t o . l rogloa. 
I:::-. 
.r 
o O (J 







9«t{i<»r f t f« r« o l i « r M t « r l s t t e ftlgaiits t a •tipport of I t s «to«v« 
••iittoii«<l atniietaro* I t : shftvad • t i i iA t« nt T 9 *1 t t i le* (3lt» 
Urv lna i l '^a^K 9.T t i r ,« C«iiiiiii*CHg), T.»9» ( t i l t q i f ^ - ^ M •«« 
7,T ( 3 ^ , Jl?«Cj|j,). 
T!i<» eonpoiiiid «a» •ns|»ootedi to li« a koto ooia . For t l iat 
A l l a t t f^^ tn to e o t o r l f f wl t l i • i i r ious ro«|(«iilo tailed mm ovideaood 
by TLC. rtio siiot aid aot sovo Hff l i of tor ot t o r t f too t io t i , l a l*t 
no btm^B woro ol»o«nro<i l a ttie foslon 33d&*3l3a ea**^ lactloatla^ 
tti«> aa)»««iioo of -COOJ sroofi aor 4%& I t gl¥o oajr otgaol «t Y 6 . 3 
do (fo«erf(lo<t o a r l l o r of tor o o t o r l f l o a t l a a * i^ t««aee f rua o i l tliaoo 
ovt«f«ao(»fi f t wofli eooolttdod tliat dooartioxirtetioa bos tokeo ^loeo 
« l t ^ the- o t i i^ni i t loo of CO^ ond p«ataltoc«>3«»oao was foraed, 
Poni7«tloti of tttl^' &^toao oan also tio o a t i s f a o t o r l t y 
OK^tidlno*) i>]r tibo following aoeHaaloo* 




err • c-43oa. Off 
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T^« ftl4«9iitfil oAAly^lff Of <mm^€KLnA ( l i l l l ) eorr«s|»i>tt<l«d to 
ror«tttfie» ^f^^%» ^^i» <39i8|ioaaa ^ d not respond to i)^lloti*iii 
t«iit« I t «tioir(Ml I t iibi»9rptl«]i baditi at 1 7 ^ (giOOCUjt e«t«r 
oitrttoarDf fi90 {'^tm^U unOf um^ 1399« i«i9a» laia, §sa aaa 
«I30 ©s** ( 0 - 0 ) . 
f t« W4H <i|}c!!Otr»fli i|«r« no »t,^aal to th© "f 4»0, or tiolow 
ruflon inAtQfitinn, tti» iil>«@iioo of otir*rtJtio sjratoii* Hatli®r Mil 
^mrm «t?ii«l «t Te .J I ( I H , •sm-) , 6.3So C3Ji, aJ jq i^ ) , t.®q (3S1, 
•0 f «Cf»m!^^y, 9,7» (olmiaoail^) and » • ! t l iko (3it» torailaal-tM^). 
411 th^oo ovlrfeaots otoarty aataiittttiftit the atmotara «a awtticft 
S-«atlioir Hava^aeaaoata* 
»•<• %t»1tff^n»« »^ iff 1 ^ ^ lt-tf#*^^ff^«Hifdf<^fftaftf 
tn ar>4ar to aaoartata Ilia soi^lata atfuotura an<l to prapora 
•arloaa a«t4a <iartTatlv»a« tHa dalotftaatiaa off tfta iodoaaltfa 
«a« a«rrla<i out. THa jproaattara aap»l<irr«^ vaa ttiat of iioaatoaa 
l l J ^ * ^ ^ For tHa oatd ra<hiotlao» MaBa][^ l a dry diaatlyrl 
13B 
Til* ««• of rmettmrn • • t a t ^ i t r ld i * * • • ••toetiir« r««tt«ta9 
figiFat9 hnm attrnotfti oa»«l^«r«l»t« futoant af iRt«r««t l a r<Mi«iit 
agftflt tdtflttit boroliyarl<l» l a S^ ^^  ratfl^^aHaaaiagf polaTf aprotlo 
satveata ta a<»laotiirlt9r diai^laaa 6ata&«aa andl othvt gaad laavlag 
froaifs vtt l i hjr^raxan «it!iant affaatlan tlia radaaibla faaaiional 
^atfijrl ll«ta(!a«tO*a«f(faaa<tffeaziaatt oaatai»s twa good 
lf*«nrl!i;» §;rcMps aiKiNilsf to"") stad asldlo iroap* rtenea thin r^mtion 
van at f i ra t oarrtaa out at ^3 C, Afttr a<HMtl«e i t waa aotioa<i 
t?)At ti9 reftotioa lia<} takaa filaee. Haaoa tile tea|»@rataire msm 
rataad t«; SSI^ O aatl raftasad far 1 Itr* M t a r aaoal vork a{> of 
ttia raaetton iitinaro» a ll^qiufa aatntaaaa aaa ot>taia@il a^laii gava 
« a la l i a apat l a f tC . Ttila aaa analjraa^ for ^f^^^B^J^s* *^»^« 
aottpaaad didl nat fwp&mA to ^ciilttala tast in^leatiag tliat 
oonfilatft dalodioatloa had tfllcaa p lMa* :)oaidaa» Indiaatloa of 
n a1trag#aa I n alenantat aanlyela* a atroaii Intanaa band i a 
ra i laa 3 1 ^ o*"^ vaa a elaar eat avKlaaoa for ttia praaaooa aalda 
«roa^* naaidaa i% toaad at 1740 an * (iodllaativa of prmm%nm» of 
aatar earbaajft) «a« alao o^m^wva^* AHaaaea of aay i»aaic ta tba 
ragian af ittiO en*^ vaa atao aa ladiaat&oa for aataratad aaltfo 
Ihm ttlA af tMs aenpaaatf gwra fariHar avldaaaa ta favoar 
of t i l * atraatara aa a a t i ^ l , tO"Hial4atta<iaaaaaata« THara aaa 
a^aaaaa of aSfaala l a tHa ota f la la rasioa* fHa a i faa l fit 
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foftr ^rotoiiff* Si^aal f«r t«o protons «»CI!«* flAiikttig tut • • t « r 
eiir%»o!i|rl ii|f9fiii7«« ftff witttptttt ttt "Y t«7* d«9 i^« ttt^aal jpor 
©»i«ln -CiJ*- w«% ol>fiery»d at Y ^-f i ** ^ ai^a** a* T ^•S rather 
than-^ ^* t for thr t * protomi ( teraiai i l «*C «^) «as olit«rve4 laeeesaott 
of tf}«i <<-^nbttt ttttloa 'lAtti respi^t to ttrotnftl ««tliyt sr«Nip« 
Thff f»r«)««soft ot A tomiai i l <^ilg group otoarlr li»ilOftt«il t&o 
iittft«liit«<)Ot of todo urotifi at 0 . . fa tlio to4o asldo aad »i t i i tli» 
tt«lf> Of d«iodtaatloop tttio was oonvortod to a tormiaat -CJ^ 
groanltid* 
ffttto elettoatal mtnly^is and 8f»«otr«ii data otearljr l{i(iioat«a 
ttio |»o<«ittoa of asldo groofi at C.^ aa^ lodo grot3{> at C. .* T&o 
roaetloa oan too reiireaoatod to tlia follo^rtng o^at ioat 
cn^ - 0!U«( Sff«)a-cociGn^ -— " i } cm, - ca -(ca«)^-cooaH-
133 
Wltd a viev to stithy tfte • f f«e t of aaolooptittlo volvoitto 
on thA ftro«laatto« of « toralaal oloflalo aoidp • • tmrl to* 
diiAoeftnoeite w«« trooloiS vt th Drotrtao ooporatQlf i n proooflKso of 
ofltlifinol QoA fordlo aetd, For flMitbfl tOMt«doe««o«te oHdittoa 
tn mncH e««i« s^ inro bntb • tc lna l dlt^Ioriae «atf tlio solv«at inoor-
{toratedl pnt^nnt* I n oooe of ««tliaiiol^ and for»to «iot^ tHe tm%i» 
n^FUonikm solvoAt laoorporotod protfaott, Mottiyl KMDroao-lt* 
aothojsjniAdooitiioato (liITt) mnd ii«tii]rl lt-»fortBoiqr«-tiM»roitottaaoeaito6t« 
f U t l ) vot fora«<l» Tho foraatlon <if fw iiiitt««l«rlcoiiikoir prottoot 
OAii tbo Rttritatnd to proforoattat ottaolE of t.ne oDlonlo p.^t of 
thf« «)otvont frnm n. vnotty^ aaliloder«4 oottiyloao «i<Io of t&e 
nabfttratOf Wftttift 10«aii(!«Q«aoot9« 
Ctt>irftotorf attow of i>iethyl I0«»ro<io»lt7—t^oxyaoaooitaoof^ 
*Tti«n mttiiyt tO«iia<N^ooaoato «a» traatod ^ItH broodlao 
tn iiroaonoa of aotiianot tiko proAiet {Wt) vas forttetf. ftea oaaa 
rooalt «aa oli%aiao4 ia a aopwato oi^orlaimt irltli tiotlurl 
laf l(U«ii4o«onoata and aotkoir toroatdo * T&e eowpoitad «aa aaparat»<l 
froa tlio (ItliroaldNi aaploriac aolttim oturimatograiptiy* 
» r . OR. • mi * It 
• 
a I 
i « (city) 1^60001, 
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f?ltMi«iit«it iMdlyiitt edrr««nciiitf«<t ! • ^*af^M^^^^* ^ * pr«»«a«« of 
1iro«ta« v«« lii4iii«it«d fr«« ii p«9ltlv« D«llttt«ia Wst* la IHp 
hiMidff at tfBB ewT'' tmp mmtmr ma^hQs^l tmA iOfO mm iatr <^'-ca«» 
«tr«te!it«f) ««• obasrf'ctf, l a t i n • igaals a t T 0*3 « O^if ^*<^>^%)» 
<t«4-«*Sn <9!t» [^ j *^Br } t 7«7« (mtf (^ CSI«, to «st«r «ari>OArl} and 
«!•? nr» II (eUsitt aathfleaft)* Froa a l t tfi^ao data I t l a aata^Uiiliad 
tUflt that oiHir»«a»<l vaa aatlljrl lO«i6roMi*li*««t)so]Qraad9«iiffloata* 
famraetarlaatlaa of Mg>ttiarl t>>*'tiroaa*tt*'foraio«^ta4a<ffaaftf 
itathrt iOoanieoaaaat^ aa traatiMiat v l tb toroatna luid foratle 
mi^ «^tre> tli« i^ratiaot {l*VII)» fa© molmalm farnttlaa 0«3'^ 23^ '^^ 4 
was Indleatsd frmt aleaaatal aaatrafta* Vremme^^ af frraalaa aaa 
fafaiTcfd fr^ia ^atlatata taat* l a I i i two aartaaasri tiaai^ a at iTiU 
(i?fwt0t aarfeoajrl) «o^ ITtO (al^lijNla oar&aajrl) war® otiaarvad, mi*. 
af this aaapaaad {^t|{» 7) aaa a ^ a t l r tafarsatlvo* A dlatorta^l 
aat t lptat far <9fl« C^^ • QH • ^mm^) wms* oliaarva<l l a tlia raglaa 
Aaat^aa algaala a t^^ .Ta (aa* K csf, ta ttntar eariiaairl}, ii»7 ar«a 
(aHala «athrlaa«) and at S l<>«la (ia» -*^«fj«S) ^ ' ' ^ «^««rva4« All 
0 
ttiaaa «iri<i#iiaaa laa4 ta ttia aaaalaaian lliat ttia aanNfiaaatf far««<l 
waa aatlirt t<l<»«raaa«t|«faraa«9raa4aaaa«»at«« 
»r -
on^mem ^^^^ > c a , - en - a 
IMr t r 
ai« «• eta • 8 
I 0 Ir 
d«^ (bn i ) 
1 




4*a« A attiii«r «»f « l«r iaf t hatm IMI«« <HNiV«rt«4 to t t ie lr r««p«oUT« 
liroM^qpdlrlii* 1>r tli« « • • of M-^roMKiwselfilaid* (ilBS) aiid «oist 
4in»tli9't iiiilf«]ri<!)« (l%iSO}« Tli# mtmm ••qaetto* ««• t r i »4 m OIMMI 
• f o t« r in lo f a t t y Hold to pro<toe« t t i * li^tfroaqr«tiiajQr «Mi|i«tttt4 i a 
g««(i r t w t d , Brmdaatloa of o lef tAio fa t ty a«iftd« •«Dl<qrint dry 
m»^ litpi^ urMdina I n prasoso* of d t f foroot a«iel«Ofiai|o •oltraoto 
v«r« o«rr l«d tmi Mkt i n •oob • « • • tlio diferoaide foraad ««o of 
oonatdorobla ooooat, Tbo solvottt taoorporatod hromt eoapoaad ««• 
«l«o fooad iMt aot up to « o tda i f ieoat luMHiat* T1i« o«ao aotfaoaoa 
fa t lod to « ! • • tli» «lyeo«ir^r<»«o InooriMNrotod prodaot* i a t 
#«p1orl»g irss « • browSeatta^ acoat aad mSM aa aelvant I t ^avo 
axfootad raaa l t * tftftUrl 11*( a'-4iydroxyottio«y^ 10«4»roaottad«* 
ooaoato (Untt) aad aatl iyl lt«bro«e«lO(2*-lQrdreayatiiO]qr) 
«iad«eatioato iUX) «»ro foraod oa^t<qrlOft f l yoo l« GMJO aad jffli 
•o t iv ' t tiuMiadoooaoato* titm reaat ioa aotioao oaa INI ropraaaatad 
•0 doptotod balovi 
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• ! • • f«rwi« %ttt to • l««««r •vCAMt t l i m tb» • « r l l « r ««rlc, riMi 
<!1 bromide as « « t l «a tti» s tRf t ins aftt«rlft l wore ««]|i«rato<S fr<Mi 
tlio iidirtiir« Iqr •^plojriiix «olttmi oteaa«togr4^»^, lRt«r«t i t ia i l ly 
liotli tfi<» Iiir<lr9i|r«tliaxy br««« tiKMMrt wr« MISO ««p4irAt«^. fli« 
forwutlon of tootli t M lemMra oaa b* •spt«iii«tf <NI tk« k««l» of 
forai i t loa of • o«rb4>a|iia ion «• vot t « • liroMMiiti« i<m lator«o41iit«» 
rno formation of botli ttio looaoro ««^> •»tttbU«lio<l toy 
• M H O V * elir«HMitetra|ililo oaatrotAt opootroooopio dfttot ooalMoUoa 
'littii tt« wot! as oH««leo1 roaet loao, 
CHoroetortf 'tt ioa of ttio Pro«»iiof 
^• tHyt t<>«aa(So«onOAte »«• trootod witit Diltd wid slyool 
and ^ms ««• «(!do«f to tHo • o l a t l o a * Aftor o t t r r l o g for four Hoar a 
tho prodaoto woro worked op o l t i i o t M r * TU3 rovoAlod tbo f>rod«ot 
to ^9 A nlirttiro of tHroo ooanonadii. lHooo ooa i^^ oaoAtii woro ioolatod 
W oolana oliroaatosropiiy* the f i r s t f root toa ftoolatod oao tuo 
<ftliro«t4a wltti a Iraoo of t t M r U i i t • o t o r l o l . 
THo soooati froattOA «ao aaoljrvod for ^ | 4 ^ 3 f * \ ^ ' oliieft 
aoeooato for aoti iyl ll«<2**h3r(lroDretho«r) tO«liro«ouado«oaoato 
(LTftl)* Tiio I'? «p4»elra« ohoaad trnado at MOO oa*^ lad ioa i lvo 
of «iOfl groapt t t 4 0 ( o i t o r oarboajri) oad Tao (C*»ar)* Tfeo mti g«ro 
a a l t i p t e t to tHe ro$loa Y 0*39--6.T ( too protoas, (jK^ *^ ^ ^ >^^ 
•COO0|j|), 7«TS«T«9S ( a t t t t l p l o t for 3 protoaot P^-^iig to ootor 
142 
««rboiirl (uui «<m (•xtlncitlsli«<l a f U r O^ o siiaii*) mi s.T (ttiittia 
tt«itti?l«ia«)« TH« «««f>a«iad gcr» A pot lUv* Sttllfllela i«»t iiiitlo*t< 
Ing th* pr«««ao« of tHroatn«« 
All tliM« ••t4(iiiio«« f>r(Hr«A ttitt •traet«ir« f b« •• t lqr l 
nmm pr^Munt oarr«»^<Mi<l«tf to tii« geaMral f « f « i l « i 
C^.ff^o fir tfi ica •t«««atiil oo«poaitl«Mi« ffeia ooaponad g«va 
no»ltlv« n«|l»tata t««t ladteatlt i f tHa praaaaae of l»ro«|a«« 
Ta in Ima^a ivoro aiia«nro4 at 3980 ( for hf4fMf croop), iTas 
( for oatar oartooagrD a»4 tfO as** (C-Br atrataHiac). l a ttiK ( r i t « 8 ) 
(CCt^) anltij^lat alxaala vara aliaanraa at 9^e«29<-6*«S ( for iaa 
prataaa, CJJj • Cg- • •« -<:ooq|j), 7,0 alaglat <aaa protoa -4)t|, 
airflnialah<»(l aftar 4aat«rlu« avoliaaga)* 7*? ( (<OHg ta aatar 
onrhanirl) aad 4,7 (aliala a«tti|rlaaa)« All tbaaa aa{»parta<t Ciia 
afmetMra aathirl ti«teraaa«iO(3*«li|rdrai3rattiaiar^ aatlaaaaaata (UX)« 
«:ttli#r of tHa abava aaatlaaod laoaM»r wao traataH ai t l i 
O.Sif aathanolla sCOfl* Thl« raaotlon laad to rina afoltaatian 
v l th tba al iatnatloa of a aolaeala of aar» aiHi a l«4-dtoxaa 
<f«r1irattva (Ux) was foraad, m i » aat ladloaiad Iqr tlia foraatlon 
of a aoapauod wtioaa R^  tvaa wok higliar tliaa tka atar t lot aatar la l * 
Tlilo ahovi tba "Oa fraap haa takaa part l a tlia raaotlon* tlia 
aagatlva ^attntaln taot Iniileatatf that broalaa liaa toaaa kaaolMd 
• f f froa tliff aolaeola i a tlia fora of Mr amA tlia byAfgrnn hm 













tli« r«Kt9a 1400 im Indleat i r ic tli« «)»t««e« of <-aii groap, r«tl»«r 
biiii<! at 1740 ( f a r a t t a r oarlkoagrl) and 1110 (C«0» a t r a t e t a a t ) 
wara otiaarratf* Ta MWR ( r i ( . 9 ) ( o c i ^ ) aicaata at ^9,4 {t^r tmr 
protoaa^ -COOCSj •«< f ^ ** T « l - 7 . i ( a a t t l p l a t far s prataaa» 
Alt tliaaa aTt<laaa«a sapportad tiM at raatara af tlia aaapaaad 
aa aatbsrl 9< ty4«Kfla«Mi) nanaaaata (l«X)« fHa raaat laa Satiaaa oaa 
lia r«f>r«a««tad aa ( I v a a Mlawt 
m^ • • « itf/i 
^ « • OH «» It 
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tutu e9roU« i»4-atox«tt dftrivativ* wi l l p«ir« tii« wmr tf 
oyellSRtlon 9f « li»«t • * eoMpMads mia 41 wi l l li«lp la stttArlns 
tii« t»t«r«fitliii f««tttr«» of tWt «l««i «r rmg ooi^ ^Mtta* 
145 
mm «r« ia«oorri>«t*4. lafrarad ( IK) »p<Mrlrtt vwr* •lit«la*4 vl t l i 
«i f*ftrictii«€lMir 1(21 Jijraetr^filiotQiMitvr* fli« iraln«9 of tfqianmy 
if r«portcd In MI'"^* ^otnar •a^aatie r«iio«iaii«» {MA) spiHStra 
wor* #t»tAlA«i(1 cm ft VAfl«B A 00 .ip(iiotr<NMt«r« Oteiidcftt shif ts 
mre r«|>orted Aff Y (PIP») roiatiVA to tetriuietltjrttilAn* (fM^)* 
TfiiK ««Kpl«si mire ra« a« i O l toltiUoa in Oiirlioa t«trae}ilori4«» 
THm ffli1^r«vlftHoa« *St<l,«yiir mid t" deaot* *aia$latt doablati 
an lHa la t t tiro ml and t r l p l a t % raaptetiTaljr* ««ia apaotra wara 
«Aa«fsra^ ait l i aa ml Mii-9 omaa <9paotroawtar l^ i fO aV» ftela 
layar eliro«ato^r«r»hio (TIJO} ptataa «<»ra ooated wltti a t l loa sal G* 
m^ a wAntnre of patrolaua atltar-ai&ar«-aartto aetd ( iOi^i i t l t 
"^/V/t) wM asa« A8 davalofitaf aolvaat* .inalytieal plataa ««ra 
ri»o^araA visual by apriqrin^ wltli 3 ,^1 a^aoaa lotat loa of 
fiafeHlorle «ot«f «a# ttaatiof in an ovaa (--' tlO C) for tt> ata* 
Pfttrolaan athar rafara to a fraotlon of li»p« ia-SO'c* utHytano ji^l^oly dlaatl^laulfoaciae «nd dlttetturlforaattKla vara frasiilsr 
a iat i l la t f and driad* 
Pr>»|iarattoa of oC« 0'-«iaaatarata4 aeidi 
^'^ traB««a»liaica^aeaaol a aald *aa praparaoS fron pala l t io 
aetd hy tlia aattooiS of falaaata aa<l Proataaik* lo a » a l l at lrrad 
ttlvtara of aa la i l l a aol4 (Si) g^ and radi phoapHoraa (2.3 «;) dry 
liroataa (SS ail) w«a adtfad tfropalsa at 90i**Q in a parlod of 7 lirs* 
Tli#) • l« tara aas vlgoraaaly at lrrad darlag tha addltloo of 
braalna hy aaiaf a «arannf--aaalad mtlrrnr^ tiaattafi was aant i * 
Baa« far 14 hr* aatf tlia ooolad aolatlaa waa poarad into oal4 
watar and l a f t ovaratglit* ma 90114 prodaat »aa fi l taratf* 
axtraatad ait l i atliar, aaahatf att l i i O i a^ ipiaoaa •a<ditt« •ulpbita 
aolatioM thaii vttl i 4 i a t l l l ad vatar and driatf ovar airiur^ i^ oua 
aodian aittpliata. fHa a-HroMMiaaid i^tainad aftar av«poratioa of 
146 
tli« mtH*r ««fi li#«t«(i nailer rttflnit «it l i p<Mid«r«d 9«ta«8tii« 
lo<tt4« (4<? gm) in 9 5 i •tnjaiol (3S0 »1) for 3 lir«* ro ili« • •oUf l 
«»ttali»ii p(item9imm lDr«r»irt4« (33 ga) ir«ai 0A0mA aad tli* atxtiur* 
«ii)i r#ft«irtd for i«ioili«r 4 Hrt . ^oat of tii« •i««licii ««» r««oiroti 
ttii<Sttr r94a«K»<l pr^nsttrti and ti^t r«si<l»« dliliit«(l « l ^ «fti«rt 
M3l<!tfl«<l vttb d l l * li3rdr«otitcirio aeltf, and oxtraetod wltli 
ftth«r* tlifi o<i{^ta»4 iitHvr m^rmim ««ir« wtfliiod v i l l i vatar 
and drl«!d «iTtr imhydroas aodlwi «olpliat«. After avoiidrfttloa 
of t!i(* 9olv«iitt a nlstore of (^ t^ ^'-oneAtnrated a«id Mid tbetr 
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oo-f>rofaot, l . ^ , , 3-*iydroiy and 2-Hitlioiy aotda were abt«dlaed« 
Tbe 3*li3rdmicr «eld wait ae^iarated fro» c(^p>''o,asB.iurQ.t®<k 
fKdld as ft eonpier ali^tata by Ireatnent vlttt ottprte aoetate l@i 
Athr^ol 9n4 aeetto aoid« The rftianiatog 3 eotni^ eoents ^ t a l a a d 
after re«eval of 3-ltfdroxf atlca»ole aoid vera fr«itti«»iated ^y 
at I lea ^el ( iP f , 90*ttO «•«»} eotaim eliro«ate4t>*«P^ <^> afford tiia 
indlvt<iteal ea«fie«ettla» l^re (!:<^ , P)««ii^atarated acid was Ittotated 
hf elMtien with petr«ta««i etlier<-«tfeier (dStSf V/V^ ae a oolorleee 
pre#aet ( r to td '^90 i> iHf orjratalllsatloa fraa p«tr«le«« etfewr'* 
ethaael (T^i9Jl» V/Y) . 
1%e apeetral data of ^ « / ^ «aaaatiirated aaid of U^ g oliaia 
lemtH are taMlated keloir* 
^ 0*39 
Jjp|i5-a«Mesadea«aol« aoid C«,p, »3»S4 , l i t * «*9« S3»9)» 
f;le»oataI aaalyaia (Cato* for t^i^H^Q^.t C, 7S«93| 8^ il*99« 
rooadt c, 7s.4i| s« ti.iiH)* lit (cci^)i irso (o»c<Ms^ ocii,)» 
t990 (OaC), Md 990 os"*^ (JCt t l o t« t t» ) . Mifli Y ^ * ! (Joi t aoi 
147 
r«ag« evttfUiiiy trwm •Uf ta lo pr«te«i» t^t < t « •iif«r ««ni«itirl)| 
«•<»« ( ^ , •"OmKf^l, #«f4lM^t« (tfHi^il «<1^> «l4 i*t4 t Uk« 
(Mf t«nitii«l -*<^g)* 
tS fan of «t«ie MSlAf <»« mrywtalii of tC^ a^  «r .^«ia^ IM« 
f«« grm^* 9f 30# BQfOj or act i t ««r«id in o i»oiUng tulio of 
90««0*C iMU! toft for •rrototllBAttoa* A rotto» ooUd aoso »«» 
olitoliioA* TMo wm diotolToA lit otter md ottioront oototioa 
««• woohod froo froa aeid* ctlior ««• ovaporotoil on • votor Hotli 
mA Imt trooo of otiior «• • roaovod ta vtaitita* fteo roaoiatag 
yotlow oolltf flttbotmoo (illattflo «et4> la orrototliao^ froa 
otlMtaot* Ttoia B»t IP (a»t* 43% l i t * a*|i« 4S*a)« Bioiaoloie 
ooit aM4 ioorlolaoloio «oi4 aoro ioolatod froa g^a t i^ JtSIMii^ 
(f^a^korniooo) mA jatlj^tllft ,||flfft»ffti (^osjyaiaoao) roofiootiToIr 
ISO 
foltaatag tHo fir9oo4aro of 6aa«toao j | ,§|> 
yt»fr ittf f»itr 
Motirl to<«aaAia«ioa*Ot aotfegrl atoato/oIoi^atOf aotUrt 
j|*l«lio«iioaoaoatot aotirt rioiaoloato oatf attl^ri ioariaiaoloato 
aoro troatoi altli io^ao aai4o aooorAtac to tko proooiaro of 
faalor j | M* *^ f^ • atirrotf olarrjr of iS.O gaa of ooiiaa 
aal4o ia i09 at oootaaitinlto ia oa too ^atn aoa aMo4 oloiAjr 
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1ft,$ if« Of iiMlla* ««»«mlil«rld« oir«r « |Mr&«d •£ tO»a(l «laiit««, 
Tbii r«A»ttoii (ii«tiir« wm »tti*r«4l for i iMi t loa«l ft-ia Mtttatoo 
Mill tHiM 0«tt) »oi« of t6« «NKr# iiMtioae4 «ittMitr«ttts wofo wMotfi 
TtiiHio «ort altovod to «or» to roo« t«it|ioratttr« oatf tiioHi otalft 
sttm*<l for i^dttlottfil 9*iO ttro* I n oooh o««e « rod t»ro«tt 
s tarrr vao ol^ tidtaod «ad woo ponrod ia to asd a l of wotor «a4 tlio 
nlxt i im «a« nxtraDtoA ulttt ot^or (390 » l^ ta tiuroe portioao* 
Tti«Ofi |»ortIoa» «oro ooalilBoK and oaoiiod vfttti isa a l »t Si 
no l^nra tutooalfoto toowiof a ootorlooo ottioroal aolatton* m^ 
solution wao «i«slioi with 90i> at of ttator Ut four i^ortlono mkA 
drli^d ovor MOAlaa !ialfoto» . 
^otHirl ia^aatdo^it^oaoaa^oooooftto (XXHX^ 
Tlio a^vo «oatlcwi#^ ooa|ioan<l (jCXiat) was foraod by tuo 
roaotton of aotlirl liMsatfoeonoato (iCiCicnit) wttti IM^ aoeordia^ 
to tHo abovo «oattoao<t froeodaro* ( l f i e t 4 ' ^ i a o i ) * tlio trooo 
Of otartto^ «atorlat woo ootaratod lijr eolaan eHroaatograpliy oa 
o l l loa got aatf olato4 wltft pot.otlior (40«40*| ooatataia^ 
taoroaotat aaoaat of ottior* islatod aatorial waa vnaltorod kjr 
rus. tttt l toa witii pot.otlior-mttior {90tt9» v/V) riol4o4 tHo 
ooai^ oaatf (iTftlX) ao a vioooao t t ^ i d (ti^ 0,«l}(Foaa«i Ct 3 9 . 3 i | 
»» t a i l t» l t * 3 8 , Calod for <?|^a3^a^9'* ^» »9«a3t Sf «.iM>t 
t» t t . 44 i> * IR (»oal)« 3109 (aoyaotrto atrotonias irlkratioa 
Of « i l , ) , tT9i Cootor oiTboayl), Mill <G01^), T«»3S < ^ f *« 
HO 
mid (K GUj t«i • t U r ««rtoftS3rt}« i««9« (•taaiii • • t l iy lMisI* 
(H^^IVj), 309 (33S«^) , 399» mu M^t MO^ a9S« 2a«« 312, aiOf 
i9% i f 9 , mo, IT I MI4 170. 
^ • * ^ * tfcrfo/»ryt»r«-9( 10)-Acldo«>ia(»>-t«>iioo«t«a»««»a«t« 
':l«»n«iital nattlywlst {^ <»aadt S, 4S»97| », 7 , i l | M, »«3} 
Ciilea for C^^^^gJigW f^t 0 , 49,03| a, 7.74t », 9 . i l 3 i n IH (««at | 
210^ (-'»3>f *T40 (i!!it«r oarbaayt), I t l O , »70 (1» «aa© of tl»r«0^ 
Had tmo ( i n fyytHro-laowir), ?illi <acjl.)i T'H.O (1.1, - O i l ) , 
^V igk •# ^ 
«•;«« (-cooewg), ««4 {t% cgn^)f 7,7 (««, -cUj^ - ma •cSg- md 
0(!*Cf. to «at«r oia*t»oiiyi), S«8S («ti«lo «ettirl«««), tma 9*1 t l ino 
( t«r«l i ia l - t ^ ) * 
li«tlirt jmr||t£#w3->fiil4o*3«^o^«)ittxa4M«iitt«t« ( x b l t l ) 
'•••>iM»iMi««M>Miiiiw»>«i»»«i»»»««i»w«iiiw<ii<w^ «iriiiinMiiiiii«wiwiii««wiiii»«i»»»«iiM>i«iiM»iiii<> mini II mmmmmmmmiimtimmmm 
Tlilt tt<MV»«ni»4 (x i * t l l ) ««• «totttla«ii lijr tli« rimoUoii of 
witHrl J^a-^AviMittttattttt* {l}«fl> Hi i l l Itfji aoeortliift t» I I I * S M M 
prM«4liir« Af r«wl*r <|| j | « (jrltttf '^•0| l )» Tii* a lar l iag 
• a t • r i a l wm ••iifMr«l«a froa tli« ••«ipoiaii4 ( X U I t ) %r |^a«»iiii 
tlir«iiili « • • ! « • • At • 1 I I «« i4it «i4 •lttt«<l v l t l i |i«t««lii«r 
««ritfilnliig ItMrtanlfit iuMMi«t • € •tli«r« Sl4it«4 mit«r l« l V M I 
• M i t » r # « i r 7tiC« s iat tMi vfttn |»#i«*tk«r*«llMr ( t f » 9 , 7/7) 
r t « l i « 4 tlHl •MpMHWl ( H i t l l ) M * Vl««««» l t « l t 4 ( « f 0*»t) 
150 
C« 49««S| » , 7,3at ^t 9»6t%}* Ift ( i i»*t ) t73a ( • • U r •«ril««rl>y 
a.^s (COOCJ )^« 7*99 (3II« "-Cai^  (7(t» Mldo gr«it)»), 8,7 («tl«ltt M^.} 
and 9*1 t l iki i (t«ritti»al CU^)» $!«•• < n i « 3 ) m/% a7)l Cll«i|« 
;!d3» aftt, 33S, 347» 3i3» 243» 340^ 33l» 337* 339* 3i9« St!!, 
3t9» t iS* ill7« iSS, 193, i43> t 4 1 , i3» , i3li« 137 and i i9» 
Tti# roootloa of<:?C f^jb "Wk^mt&rtit^d e§t«r ( : i ^ I ) took « tang 
p^irloa l«e«« 3 to 4 4ay9 to oo«|il«t« (ordiiitirr oloftale f«ttjr 
«»t®r liarrtly toot S hrs»)» 
rht9 firoditot (?{l«fV} «a» ot»tdliiedl l»y the roaotioa of 
fliotlirt l<ioriGlnoUftt« ( X I T I I I ) wltti I^^ oooor^la^ to t^o 
iirvvlOftt iprooedoro* ftitii prodMot vao ol»talii@d l a tMjor oamiai 
( m%Hn^ 0*79)(^f of lnorlelBoloato 0*49)• fbo prodoot was 
aoywratod froa tli» stwptlag mitorlal wltli tHo ii«l]i of oolawi 
AftroiatttOfri^ilir in ot l loa 90I tmA olotla^ «lttt {>ot*«tkor and 
laaroaalag otlior tradaally-(Feaait C, 93«ait l i , #»13* Calod 
for Ci^n^gO^tt 0« 93,90t H» 7.09i)« I I I (aoat) 1739 oator 
oar^oarl* I H O (1«4« apoaldo)* mu (G&l^i ( n « » 4 } T 9 . 8 • 9 . M 
151 
am, 379 (3i<}*3i)t as«« a«o» asSt 2iit str (n •c i^ij^ gi>» aao, 
900 (32f-lS) «Bfi litl (33f««83^}, 
mil l utifi tli« SMoai protlaet ^roa IKT^  addtti^ft « l t i i 
lsorlotis<il«At«* ?li« protHiet (mAT) «a» ••paratv^ fro« • t«r t t i i« 
fi«t«rliit l»y eoliiMi eliroMfttoiirai^tiy* fl«14 ("^dj^)* roandi 
C» 4T,3S| If, T,4S| », S««4| Calod for ^i^^^%%U C, 47,401 
f!» 7»49| % 9,77^). IE (tteftt) 3400 i^a)^ 3190 («*Kj|) «i<l 
7.7 (3i!«c^«»0g« to #iitttr eartoiHijrl «B4I «0a«Oj (axtlngtilstttKi « f l«r 
n^n nftaka), §.7 (etiala C»j|) aaa 9.1 t l l i i« Ct«rttlii«l ^ h 
» 
^•thyl |farf«i^< lO)«»it«14i>*13*fty<Irttxy'»10(>M«Mtoiwt«<l««>att»U 
tula proa«ot CxitTIX) wm •totdwui f r o * tiM r«Mt&«ft of 
mitlqrl rl«li i»l««t« (lUYI) v l t l i Ilfg f«ll««ftag pr«TlOtts |ir««tt«iar« 
( r l « l 4 701l>. TiKi •tadrtlMi Mitttr lal wmu stiitftitvd fir«« tb« 
firodii«t f»tl««lAc i n * yrlii«l{>t« of «olii«n onrowitograpkjr-
7 (r4l<Mi«i 0» 47.4t | at 7 . t i | N« »• •» . Cal«4 f«r ^i9^^^^^^t* 
0, 47.40| Rt 7.43| )l» 8.77^). t « (»««t} 1749 (•Sl«r ««rlMNi7l)» 
9400 (•oa) «i4 iioo (-M^). Mia (oci^) T <>•«*-• »ir (oa» •@OOGJ|^ » 
*(a| • ci •»< « i i • oa)« 7*o« (sa* ««fi - og, •xiiiiittifii44 •fi«r 
I itg 
152 
fftPftoiff •? t^lf i i t l f l 
«lfda«t« «ii<l mtttfl j|-a«lMx^«««ii«at« ««r« tr«at«d irltli 4 gas af 
iCtHf «lf& 20 Ml of flttiifsi^l »«]iarat*ljr« I t waa atirrad wall far 
4 lira wttii tlia Half of a Maiiiatia atlrrar* f^Q t ^ maotims 
ntxtiira waa M»t«lfia« itttli aoS »0I mA f&ftalir workaS ap «tt& 
• t ^ r « flM at^araal Ii^ar aaa aaalie4 vai l «ii& aatar aavarat 
tiaea* flaalljr ttia atHar aaa raaarod aadar radaaadi praasara af tar 
Sryim ovar as^jNIi^ot ^o^-^g* Plffaraat ooa^oa^ta vara tban 
aa^aratad ©tiroaataiiri^lilaallr* ^Satartfteatloii of t&a eo^^oaaata 
wara emtrt^€ ant aafitoriBft aHaalata aatHaitol aact aalpHttrto aoid« 
tlaaaatftl «aaljr«ltt« XR «i<l Mn vara aarrlad oat of tti« aatariHaa 
aaiifila aad aoaattaaa ^afora aatarifioattoa* 
^tllr^ l^rtil^yjiffl^^fftfilfulftTIIIi? 
nila aoapaaad (HiftlX) waa olitaiaaA froa aat«grt &t«ta<lo* 
10«aatAaaaiaaan«ata {t$XXX) aa traataaat «&tli aatii^iaUa xsm^ 
<lB aalaaa aaraaatagri^ter aapliqriag aiUaa gal ta fat«attoar 
a»4 taaraaalag athar graiaatlr taa aaapaaaa mm aktalaatf m 
Tiaaaaa al t* fk» aaapaaatf aaa aatarlftaA altli aaaalata 
•atliMMl aag ^J^\ ^o gtva I t a •9%»r ( lyri lXa)* Slaaaatal 
aaalfaia ( fMai t C» Si.Tf il« §»9% »» ts . t * Calag far ^gA^^^fy* 
0t M^Ml «t ••At »• l9*Mlllh IB (aaat) »i09 («4f^ ># I f M 
(JfMllgl aai I44d (CMS atrataHtag Yl^ratiaa ta aaajagatlaa attli 
153 
«f 
thin «il<lo fiui«tt«i)« mn (OCt^ ) 4*9 •a<i S*4 {m •mk OH^«)t 
f.rs« (4«« m^mo^g^^, and ca^ to ••t«r ••r^onrDt 9*«a 
» » 
tCMTolottitdteiHt^te mi4l iWULX) ««• ^ t« la«d froa ttttts^l 
tO«Nist^o«tt<-l««o«ii4tte«RO«t« ttoA oMtiiMioUo con Hi tte« •eoiiiMi 
( t i t * «*p« 99**)« I t « ai4 OHF a«rtv ofKt •<i«toan»wi9tttt d«r i r 
tt«p* wiii I tS^ ABit i9&^ r«ai»eottT«Ir* i::l«»«»ital aii«ljr»i« of ttia 
kutoiiDtd (PoiiJidi C« S6* l t | lit 9*93* Oalod f w ^tt%^%^ 
s , ««»0i Tip io»o*«). la imr) tfao ( c - o ) , i t i o (eooiiK mu (OJI^) 
0 (I 0 * 
f««4 (4BtO<fCTij to - 0 - 11114 o^Cgj to - ^ i H ) , 7.t5 ( M , CM^-C-), 
l ( i * i CtHf coojy oirttiiiQtoiiod oftor 4«ttt«rt«« oxotuMi^o)* 
tn (MMr) or thm • • to r owtlirt iO«li«toiiiMl«o«aoftto (XLXJCo)t 1740 
(i|ooe8,)» i7io(«o. )« miR (a3i^)7 4«3s» (311, coocji,), T.»4 
C4ii» (?«sii, to -o* Mid oCca^  to «cooca^ ) tm ?••» (3«t cij"^-)* 
o 
•(tO)««otoootoioooooto 0014 (I*) mm oHotaoi froii tlio 
io40Mitfo of aothft olooto/ot«l4«to •m trootaont vtt l i aottUMOUo 
1M« Tiio 0014 um • ••9« 7t*f8*c« f^oa • loMoto l ooolrolo 
(Piim«i Cf Ta*4| M, t t«»* o«io« for OigM^^V ®* ^^ '^ ' i iifit«40jl>* 
154 
m (csr) Md mm (cci^) •r tn* •«ur (i**) s«r* ina (o«o)t 
(^^ t» • • t « r o«r»«B3fl)» 9*t (•Hula (m^) «itf 9 * i (Urs t t ta l « < ^ ) . 
vtti) ««t}tiiaoli« 1C(^  «• |i«7 t ^ f>r«vioii« proet^r« ana ••tvrtf^r* 
tut i i l t l i •»aol!it« a»tli«iiot jrloldod tlir«« pfwdaou aaM«lyt 
( t i l t ) una ustlijrl 3««»t%oi|li«x«<l«oa»»at» ( U I I ) » 
<»tt|il9irtRi eolawi oliro«at«fr^fe3r with • i l t e « §«! G* c^l^Motiii 
i«iatr«l« (f^oaa^t 0 , Y2«d8| }l» i t *4T* Oiae^ for ^|^^34^3> 
Ci» T3«4<li fit l t *40$ ) . I l l (tt««t) 9 i0 (i£fiaft>i i^ <>«<> (^*^lt Ui<»t 
it9o (o^rij|), tt9s, tmn^ um^ t46o, t«9d (c»c t^/^  ) , uas 
<.i«ts ii«« <7(]ir»twi), ft.a 11 (3if« •0(>oai||)» 6*4 • (aii» 01-*^%)• 
#• •« (tUf ai , -^-08)» 8»T %rt« (•b«la tm^) wail 9 . 1 t Utf 
H I * t ^ i i — i ( U I ) « M t«pftrftt«4 mm m • r j ra latUa* a o U i 




(t«niliittl ' ' ' ^ ) « 
for |^$^3s^3t ^» 7a*ocit ^f ta*ooi>, I E (tt@ftt)t toto* ta9d« 
SOO wm •( l%9 t«Aoiwl«it of aoilirt tO«<iRd«oottOol« ( x m i ) 
««• liootoi «t 99^Q oa « votor Hatib for t hr vttli coditui iioro<*» 
l^#rl#i (ISO at) in 4rr dt«otl^l fonMwIto *^^(SdKaK ftio 
rooetton iit«tiir« ««• worliod «9 ^ «ilatiag vttli wotor iwd 
ovtrnBttiii «ttii ottuir* fiio loot trooo of otiior mm roaovod l« 
ir««ii««t» Tlio «oa^o«o4 foriMli mm ipwrifiod fey fOMtoft tiuroiiftii 
• ooloat of otltoii io l <S io ortfor to ronovo tiio tr«io •€ 
• lortlag •otorlol (3ft old •^9i^U 
156 
ftm wmpmmA 9ft» ^ t « i a M l «• • V S M M * o i l * gl««Mit«l 
1T40 (-^9ooa^), Ma (0ci^) r «•* (•»» m% •«« cooc^j), t . t 
4 fflw «f Rttlijrt t0-4iii^®09iioftt« C^^i^sytll) an^ 8 at of ttio 
aalveat (awitliffiiol a»<l foratto ael<l atfuaratalf) mra aoaKuriKi 
tnto m 33 at fti^tr «^li»peil a l tH ««ca«UQ nt l r r tag bar* f&a 
f t Nile aaa ic«]it l a an im bata aad dry broalaa «aa mA^A ^ropivlae 
(t«S ga 9t t>roala«)« fiiaa I t «a« Uroai^lit la raaa tdaparatara* 
I t wa« t t l r r a d far matttvr 4 hw eoatlanaiittjr* THia «ai tliaa 
traatadi at t^ aatar amti f taall jr «ari»d mp at til atlMir* f l i la aaa 
tfriail •W9r aa1ur4» aa^taa «ot{»liata« lii« ta»t traaa at vtliar 
wm rmtawi %f liaatln^, ta irataaa* Ea|»tafiag aalaaa aaraaata* 
sraplir v i ta a l t taa gat a tHa 4 l f far«at aa«pa««ata iwra iaalat«<l» 
f l i t * aa« t i l * f i r a t fraat laa l aa la ta i hf traataeat a i t a 
%raaiaa aa4 (witiiaaat «ad faraia aai4) •aparataljr 14 tk aatl i f l 
ir)7 
with p«t*«tii«r<««t^«r <90tld V/V} g«f« tbe wi9»m» oi ly •MiiwMd 
in ««•# 9t im%%m9l ma twrmHe attd m «#tl« YiQln ^ 40^ i a 
««•• of MtHAiioI aad 60$ in onse of foralo aoitf* i^UttMitat 
mmtjrsts (f'miiKtt 0* 40* 10} ii» 9«i3. Caled, f«r ^^gj^^^^J^^* 
c* 49»33| «• d«t4t}« iR (a«Aty tf$$ (JS^n^)t fao <oar). 
NH^  (cot^) T i.ft.^aM <4a, aij-<»t* and -Cimeijlt f . f C8ii»< 
Or »r 
€II« to tater eftrt^oajrt) wid i»« (ohatn CS.^* 
flila w«ff tii9 and eiM^oiiaiit isolntdd froa t ^ atiliafrale 
( imiX) ivltti ^roalnft m€ mmthmttl (riel^ dO$)« ^tas^tii l 
itfi»tr«t9 (Favtndi C, S0,S4| a* i«a3« Oaled for ^^ j^ ^^ s^^ ^^ a^* 
n» so«49i n^ n*o»%), tn {wtl ttais <i2y^a3)t tow i^OGu^U 
csst 
«»Cl3 
^ to aatAr ojirtooojrt) Md $.7 (eli«l« ^^U 
IHo oo«iioaa< (y r t i ) woo oktoiiiod fro0 tlio ooliotrato 
< I i m t I ) vttk for«l« 4Mil4 MMI toroMloa m tbo oooooi ooopottaat 
(irlold mtU nimmmtml «ii»l|r»ifl {rcMiadi Q, 48.l»f a» T.ai* 
C«lo4 for <}ta^si*'^4| <^ t «S*a»t Hf t a i l ) . IR (iioAl) tT|^ 




T« 4 gtt« of a t t ^ r l tCMmdttOviiOftto (X3P[VltI)t 3 «e «C 
•4a«dl I I I « 190 a l fl«»lc and i t «aa stlrredl «ii&ji»U«ftiijr for 
fivo atnittot* fo tlilo otlrrodl oolntion mm «itf«<l» 0 ga of 
errotAlltao }I9S ta ft Hiillty kooptag tlio flaok in an ioo liatli* 
Viforoiia roaetioa starta ma^ tNi oatira aolati<Hi baooaaa or«iai« 
eolaar* tlioa i t vat ttoaty ttroa^lit to roo« taaparaiaro and vaa 
»t|rr«<! doatioaoitaijr for 4 ^r9% fbo sottttion waa potirod la 
vatar anti axtraett^ with etiii>r aav^ral t iaea* A l l t ^ otlkaraal 
avtraeta vara ooalilaatf Md dri«4 OTtr maHnfilt ao4iaa aulfata* 
Mh9r mtm r«aoir«<l W liaatias aa^ar raiaaad i^raaaara* lliaa t ^ 
taat triiaa of at%ier vaa raaavattf tlM frodttat «aa mlijaatwt to 
eoloaa aliroaatatriiilir m^ tfifforaat aompaaaata wr% laalatad* 
rtia f l r a t aoapoaaat (a lat ioa wltte pat«atk«r««tiiar tOiiO, V/V) 
iraa tua a w t ^ l i0«tt«dl%roaaiia4aaaaaato (Mf)( aOl(> aai i t a 
f ladiata htifm alraadr ^—m rat<»rtatf* riia Dthar aoapaaaata 
Iaalata4 era gtv«i kalav* 
159 
rut* prodttot ««• o»t«ift«4 09 tlt« sMoatf ooi^<HM«t 
{yt^ia ^ 31f}« v,\wm9mtml aaiiljrsi** (l^ «tttt<li C« 49««$t fit 3«0S| 
CtUtI f«r ^|4^2y^4^>^* ^t i9«S9f lt« 7,»9ift). fit (il«iit> UOO (•UH), 
1T40 (COOCH,) «nd f30 (C«4lr). •»!« <OCl-) ^ «.3a-«»T ( iOi l , 
9r ' * 
C2««^« and COOCK.), 7«75*7*93 (3H« GS^ t9 cator emrHosjrl • ^ 
-•8 ""3 
«xttii^tfiftod Mft«r iMlMtioti of t^ ^o) mi<a 3,7 (o&alti mitlijrltito)* 
irht» priHiatt waa abtata^d aa third fraatioa ( i^a ld "^ 3fli>« 
eifiiMiatal imalrala* (Poaadit Of 49«33| Hy 9«t9* GatatS far 
C^^H^O^Brt Cf 49.3<lt «• 7«9Sll|« in (naat) 3390 (<4HI)| 1733 
(iJOOCWg) aad 730 CO»r)» !««a (<X;i^)a' 6#3S-«e#«5 (lOilt 
q | j j *a i - • i3*w>C|g)» 7,0a (-OJI, aacttaiiatahad attar a44itioa af iijj«> 
7,7 < ^ Git^ to 991^ aarDaajrl) m^ 9*7 (aliala C^^^* 
WHaa Altfiar of tha tilb9/99 iiaatlaaad iaaawrsCt «•) i a traatad 
irltn «atliaiiatta iCOil (0,S«f) and aaraad far U «tn« (•0*C)* 
(Prmut— of tlM raaatlaa ta aMiitarad %y ty^ Vkaii ilMi tt^ 
af t%0 aalMtrata abangva 0.48 or 0,49 to tt^ ^••S iMatloi ia 
atopnod* flia aolatloa i a tlioa a^Oif iad oitu 80i BCt aa4 tlMS 
160 
<liliit«^ vi t t i ««t«r» Thin i s tUvii •xtraat«4 vttn cl l i t r •«v«r«l 
t i « i« iMiA tfrt«4 «T«r Mmhf^m SA^IUM saliiliiit** i n * iitiuir wm 
r*m9W9^ hy li«fttltll nsotf r«4in«9« »r«»iiir« «tti tUvii i t ««• s»«*««^ 
in • eotom ^f t i l tof t « • ! a ( • laUnj i v l t l i 9«t««tftar and i»or«M*» 
tail mtaant of •tli«r)(7lttt4'^rOJSK 
THa QOMpMisd 9Qf««riit«d WAS in the forai 9f vl90<iu« ttqit ld. 
''I^iMiatfil (laAlyftln* (roon^t 0^ Q!i«3l| U» 10,32« Onleis for 
^14^8S^4* ^» • ^ • t t l Hp tO»OTi). I f i (oeat) tUQ (eJOOag)^ t l tO 
(CW5). "Hin (051^) T6.4 (40, -ojocng itnti Q h ^ >t m-7.3» 
• °*^ca* to <i»ter oartioayi). 
16 
t n , fi»»»««r, A»f m^ fi««ttio«eiit c«n, , T»t« L*!!,^ $93 ( t9«3)* 
«• !l««miiir» A»» ma tT»fttheo«ic» C.H** T«tr«lt«4roii, 3atiU9T(t9tt4)« 
4l« llA«wi«r« A»|, liorlkcr. ii«^*« na^ lie«tlt0o«tt C*il*f J* Org* 
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